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PREFACE 


In terrestrial magnetism, as in most physical sci- 
ences, collection and coordination of data must pave the 
way for the development and test of theory—a need which 
Dr. L. A. Bauer so consistently emphasized and which 
was so materially forwarded through his efforts during 
the years 1904 to 1929 when he directed the program of 
research of the Department of Terrestrial Magnetism ot 
the Carnegie Institution of Washington. The problems 
presented in terrestrial magnetism are extremely com- 
plex and so interrelated with other physical, geophysical, 
and cosmical ones that they offer great resistance to at- 
tack; their solutions, therefore, call in marked and ex- 
ceptional degree for international cooperative endeavor. 
Therein appears to lie the greatest promise of ultimate 
successful interpretation of the many complexities and 
variations shown by the magnetic field of the Earth and 
of its atmosphere. 

When the Department of Terrestrial Magnetism 
was established by Carnegie Institution of Washington in 
1904, the purpose of its proposed program of work was 
stated as follows: ‘‘The general aim of the work of the 
Department of Terrestrial Magnetism is to investigate 
such problems of world-wide interest as relate to the 
magnetic and electric condition of the Earth and its at- 
mosphere, not specifically the subject of inquiry of any 
one country, but of international concern and benefit.”’ 

In pursuance of this aim, the Department has sought, 
through more than four decades, to stimulate and encour- 
age international cooperative endeavor in the study of the 
Earth’s magnetism and related subjects. In support of 
this purpose, the Department has collaborated in the 
work of international geophysical organizations, and has 
participated extensively in world magnetic surveys, in- 
cluding surveys over all the oceans; these activities 
have borne fruit in expanded interest in magnetic work 
and the assumption of magnetic surveys by many govern- 
ments and nations throughout the world, when previously 
appropriate geomagnetic operations had not been pur- 
sued, or at least quite inadequately. 

In the collection of data throughthe magnetic survey 
of the Earth, paramount attention must be given to the 
geographical and space-distributions and to the time- 
variability characterizing the phenomena concerned. 
Such work must include not only isolated observations on 
land and sea to determine the geographic distribution and 
long-period variations but also continuous work at fixed 
observatories to follow the time-variations simultane- 
ously with coordinated physical and astrophysical re- 
searches. 

Continuous work at fixed observatories was initiated 
by Gauss in the establishment in 1832 of a magnetic ob- 
servatory at Gottingen to measure variations of declina- 
tion and horizontal intensity. Following this, with the 
assistance of Weber and Humboldt, Gauss aroused such 
interest that international cooperation for the extension 
of the survey to magnetically unexplored regions was ef- 
fected soon after 1840 in the establishment of a number 
of observatories in widely separated parts of the world 
and in the development of instruments for determining 
with precision all three magnetic elements and their 
variations. 

By 1915, there were more than 40 magnetic ob- 
servatories in existence. However, the distribution of 
these observatories was unsatisfactory. More than 


three-fourths of them were in the Northern Hemisphere, 
chiefly in Europe, while the number in the Southern Hem- 
isphere totaled only seven. For many years, this unsat- 
isfactory state of affairs had been pointed out again and 
again by leading investigators, learned academies, and 
international organizations, but little had been done to 
remedy the situation. 

To assist in the improvement of existing conditions, 
as far as might lie within the power of the Department by 
the means provided, a division, known as the Cbservatory 
Division, was created on June 1, 1915, and certain pre- 
liminary plans and investigations were undertaken. It 
was hoped that it might be found possible for the Depart- 
ment to erect, man, and equip at least two magnetic ob- 
servatories at points in the Southern Hemisphere where 
they were most needed. A list of tentatively selected 
sites was submitted to various interested persons and 
their advice was solicited. Asa result, plans were made 
for immediate establishment of one observatory in the 
general region between 28° to 36° south latitude and 114° 
to 118° east longitude. 

W. F. Wallis left Washington for Australia in June 
1916 to select a site; on his arrival at Perth he was 
joined by W. C. Parkinson of the Department, who had 
been engaged in magnetic-survey work in Australia. Be- 
fore taking up their search in August 1916, Messrs. Wal- 
lis and Parkinson consulted with various government of- 
ficials of the Land Office, the Survey Department, and 
the Geological Survey. Many promising locations were 
examined, but most of them had to be rejecte* because 
of natural local magnetic disturbances. It was not until 
early in March 1917 that a site answering all require- 
ments, as nearly as they could be fulfilled, was found 
about 12 miles by road westward c‘ Watheroo, 132 miles 
from Perth, on the Midland Railway and in latitude 30° 
18’ south and longitude 115° 53’ east. 

As the first World War was in progress at this 
time, numerous difficulties were encountered in obtain- 
ing workmen and materials and supplies for construct- 
ing and equipping the necessary observatory buildings. 

It was not until January 1, 1919, that the observatory was 
completed and the magnetic instruments were installed. 
Except for one short interruption, complete magnetic 
and other geophysical records have been obtained from 
that date. 

For valuable advice, assistance, and encourage- 
ment in connection with the establishment and operation 
of the Watheroo Magnetic Observatory, grateful acknow- 
ledgement is made to the following: The Honorable Sir 
Henry B. Lefroy, member of the Western Australian 
Parliament, Minister for Lands and Agriculture, and 
later Premier of the State; the Honorable Sir Walter 
Kingsmill, member of Parliament, whose keen interest 
in scientific matters and valuable suggestions were very 
helpful; Messrs. J. H. M. Lefroy and A. W. Canning, Dis-’ 
trict Surveyors with offices in the Department of Lands 
and Surveys, who freely gave assistance on the basis of 
their long experience as government surveyors in many 
parts of the state; Mr. U. W. Burke, American Consular 
Agent at Perth, whose valuable advice on business mat- 
ters was of material benefit; Professor A. D. Ross of 
the department of physics in the University of Western 
Australia, who from the beginning has shown a keen 
interest in the work and, through the years, on occasions 
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too numerous to mention, has given freely of his time to 
consult, confer, and advise with the staff of the observa- 
tory on the many problems concerned with maintenance 
of a high standard of scientific work. Grateful acknowl- 
edgement is also made of the cooperation and assistance 
of officials of the Department of Trade and Customs of 
the Commonwealth Government in expediting the entry of 
scientific equipment and supplies, and in granting free 
entry for all such items; of the support and cooperation 
of Mr. H. P. Brown, C.M.G., Mr. J. Malone of the Post- 
master-General’s Department, Wireless Branch, Mel- 
bourne, and Messrs. Scott and Turnbull of the Radio In- 
spector’s Cffice, Perth, in securing the extension of de- 
partmental privileges in the observatory’s radio and 
ionospheric-research program; of the valued assistance 
of Senator H. B. Collett, C.M.G., in making representa- 
tions in the observatory’s interests to government de- 
partments at Canberra; and of the interest and support of 
Sir J. P. V. Madsen, Chairman of the Radio Research 
Board of the Council for Scientific and Industrial Re- 
search, in the observatory researches. 

The present volume, part A of volume VII of Publi- 
cation 175, ‘‘Researches of the Department of Terres 
trial Magnetism,’”’ contains magnetic data obtained at 
the Watheroo Magnetic Observatory in the years 1919 
through 1935, tabulated in hourly values on monthly tabu- 
lations. Separate tabulations are given for horizontal in- 
tensity, vertical intensity, and declination. From these 
basic data, tabulations have been made and are given for 
noncyclic change and diurnal variation of the various ele- 
ments. The final séction of the volume contains magneto- 
grams typical of the storm conditions encountered from 


time to time. There are approximately twelve such mag- 
netograms per year for each of the 17 years covered by 
part VII-A. Part VII-B, which will continue the presen- 
tation of magnetic results from the Watheroo Magnetic 
Cbservatory through the years 1936 to 1944, is in prep- 
aration. 

Table 1 of part VII-A gives the names of the ob- 
servers-in-charge and members of the staff who partic- 
ipated in the collection of the magnetic data during 1919 
to 1935. Perusal of the descriptive matter in the early 
part of the volume and examination of the tables of data 
will serve to give some indication of the extensive and 
significant contributions made by these men to our knowl- 
edge of terrestrial magnetism. At Washington, where 
the work of interpretation and discussion was done, many 
other members of the staff took part.. Initially, H. M. W. 
Edmonds was in charge of this work, but upon his retire- 
ment from active service at the close of 1930, supervi- 
sion was undertaken by H. F. Johnston, who has had a ma- 
jor share in the preparation of the material given here. 
Assisting Messrs. Edmonds and Johnston have been A. G. 
McNish, S. E. Forbush, W. E. Scott, and Miss E. Balsam. 
Miss Balsam has been responsible for the preparation of 
the numerous tabulations of data which are presented. 

O. W. Torreson has assisted withthe final arrange- 
ment of material for publication, and Mrs. J. W. Crow 
and Miss M. H. Walburn have prepared final copy of the 
manuscript and have completed the layout of the volume 
for printing by the offset method. 


J. A. Fleming 
Director, Department of Terrestrial Magnetism 
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MAGNETIC RESULTS FROM WATHEROO OBSERVATORY, 


WESTERN AUSTRALIA, 


1919-1935 


INTRODUCTION 


The Watheroo Magnetic Observatory is situated in 
latitude 30° 19'1 south and longitude 115° 52/6 east, at 
an elevation of about 800 feet above sea level. A brief 
history of the search for a suitable site is given in the 


following paragraphs, as well as a descriptionof the site 
finally chosen, the observatory buildings and instruments, 
and the methods of observation. A discussion of treat- 
ment of data follows the descriptive material. 


THE OBSERVATORY SITE 


The Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington, in making a general 
magnetic survey of the earth, has endeavored, by a 
carefully planned program of observations on land and 
sea, to secure magnetic results in regions where it has 
not been possible for local governments or scientific 
organizations to undertake such work. This same con- 
sideration was dominant in selecting the locations for 
its magnetic observatories. The scarcity of observa- 
tories in the Southern Hemisphere led to consideration 
of the region between Mauritius and Melbourne, Aus- 
tralia,asa suitable one in which to seek a location. Dr. 
L. A. Bauer, then Director of the Department, visited 
Australia in 1911 and, as a result of his conferences 
with persons interested in geophysical investigations, 
Western Australia was tentatively chosen for the site of 
the Department’s first observatory. 


Requirements and Selection of Site 


Since the program of the observatory was planned 
to include observations in both terrestrial magnetism 
and terrestrial electricity initially, and possibly later 
to include investigations into solar phenomena, a site 
satisfactory for all these types of work was essential. 
The qualifications for a desirable location were grouped 
according to the different types of work, as follows: (A) 
terrestrial magnetism, (B) atmospheric electricity, (C) 


earth currents, (D) solar observations, and (E) general. 


Under (A) were required: (1) freedom from present or 
future sources of artificial disturbance, (2) uniformity 
in the distribution of magnetism, and (3) dryness of cli- 
mate, to eliminate objectionable humidity conditions in 
the magnetic-variation observatory. Under (B) were 
required: (1) remoteness from towns with large indus- 
trial establishments, (2) nearness to sea level (not 
above 375 meters), (3) approximate flatness of the sur- 
rounding region for a radius of a kilometer, and a par- 
ticularly plane area not more than 150 meters from the 
observatory buildings as a location for standardizing 
‘instruments, (4) absence of tall trees, and (5) a dis- 
tance of not less than 80 kilometers from the coast in 
order that the observations might be representative of 
land areas. Under (C) was required space for installing 
two cables, each at least 15 or 16 kilometers long, at 
right angles to each other, one preferably in the mag- 
netic meridian and the other in the prime vertical. 


Under (D) were required: (1) a dry climate with little 
rainfall and (2) a locat:on at some distance from the 
ocean. The requirements considered under (E) for 
seismological and meteorological work and for the rou- 
tine office work included: (1) accessibility, for satis- 
factory delivery of supplies, and for mail and telegraph 
or telephone communication; (2) availability of a good 
water supply; and (3) habitability for the staff. 

The site for the observatory was tentatively speci- 
fied to be somewhere between 28° and 36° south latitude 
and between 114° and 118° east longitude. The south- 
western part of this region has a heavy rainfall which is 
to some extent concentrated in June and July. It is cov- 
ered with forest, but is apparently undergoing rapid 
agricultural «velopment. The annual rainfall at Perth 
and Albany is about 85 centimeters. The northeastern 
part of the area has many iron-ore deposits and is lo- 
cally disturbed. Studies of local conditions, described 
in the Western Australian Yearbook published at Perth 
in 1906, and in Bulletin No. 61 of the Western Australian 
Geological Survey (Perth, 1914), indicated that the best 
locality for the observatory probably would be either in 
the northwestern part, somewhere along the lines of rail- 
way from Geraldton toward Mullewa or Northhampton, or 
in the southeastern part in about latitude 38° south and 
longitude 118° east. 

An investigation of available sites was undertaken 
by W. F. Wallis and W. C. Parkinson of the Departmen 
in August, 1916, after they had consulted with various 
governmental officials of the Land Office, of the Survey 
Department, and of the Geological Survey at Perth. 

One of the first locations examined was at Burra- 
coppin (latitude 31°9 south, longitude 118°6 east). A 
series of magnetic observations disclosed a rather in- 
tense local disturbance. Here the underlying granite 
outcrops in places. Small pieces of the rock were found 
to be strongly magnetized because of embedded crystals 
of magnetite. Reference to a geological map disclosed 
the presence of granite formations over a considerable 
part of the region specified for the observatory, particu- 
larly the southern and eastern sections. Further search, 
therefore, was directed to regions indicated by geological 
maps as free from such formations. One such region 
was shown north of Mullewa and Pindar on the Northern 
Railway, and another was the extensive sand plain lying 
between the Midland Railway and the Indian Ocean. 

A site about 2.5 kilometers northwest of Pindar 
(latitude 28°5 south, longitude 115°8 east) which seemed 
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favorable was rejected because of the disturbance 
probably to be expected in the future from electrifica- 
tion of the nearby railway. Reconnaissance in the 
country 15 to 25 kilometers north of Pindar indicated 
local magnetic disturbances there, arising probably 
from a subsurface formation of granite. 

Finally the search was directed to the extensive 
sand plain lying between the Midland Railway and the 
Indian Ocean, and an apparently satisfactory site, free 
from local magnetic disturbance, was found 19 kilome- 
ters west of Marchagee, a station on the Midland Rail- 
way. While water was obtained through boring to depths 
of about 6 meters, it was in every case much too salty 
for use and the site was rejected. 

The country west of the railway near Watheroo, 
Coomberdale, and Moora was then inspected. Here again 
the problem of obtaining good water was found to be 
serious. A site free from local magnetic disturbance 
was finally found, where only slightly brackish water 
was obtained through boring. This proved to be good 
water for stock and it was decided that reliance could 
be placed on rain water for domestic use. An existing 
large well some 10 kilometers distant could be used in 
case of an emergency. Accordingly in March, 1917, this 
site, which satisfied all the requirements as well as 
could be expected, was adopted for the observatory. 


Description of Adopted Site 


The adopted site is located in latitude 30° 19’.1 


south and longitude 115° 52’.6 east, at an elevation of 245 


meters (805 feet) above sea level, 212 kilometers (132 
miles) north of Perth, and about 19 kilometers (12 miles) 
west by road from Watheroo, a station on the Midland 
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Railway. The distance to the nearest point on the rail- 
way is 17 kilometers; 90 kilometers of sand plain extend 
westward to the Indian Ocean. The map in Fig. 1 shows 
the general location. The geomagnetic coordinates of 
the site, reduced to the epoch 1922, are latitude (§) 
41°8 south and longitude (A) 174°4 west; the bearing of 
geomagnetic meridian relative to geographic meridian 
(W) is 1°3 east. 

The terrain is a level stretch of sand plain, clear 
of timber, and covered only with small banksia, low 
bushes, and coarse grass. The surrounding country is 
slightly undulating with groves of eucalyptus in the oc- 
casional and widely separated ‘“‘water-soaks.”’ The 
total area of the tract as finally selected, including two 
long extensions with 10-acre plots at their ends for 
earth-current lines, comprises about 240 acres. This 
tract was generously granted by the Government of 
Western Australia to the Carnegie Institution of Wash- 
ington without cost other than that of surveying. The 
area is large enough to provide a safeguard against 
bush-fires which are a menace in certain seasons. The 
land is too poor for agriculture and is but slightly used 
for grazing. 

Climatic conditions are favorable to the work of the 
observatory. The average maximum temperature during 
the summer, in January and February, is about 35° C, 
but the nights are cool with the temperature usually fall- 
ing below 20° C. The winter months are moderately 
cool. The mean annual rainfall is about 40 centimeters, 
most of which occurs during June, July, and August. 

The results of magnetic observations which indicat- 
ed the absence of local disturbances at the adopted site, 
together with those obtained at the other sites examined, 
have been published in Volume IV of the ‘“‘Researches of 
the Department of Terrestrial Magnetism.”’ 


OBSERVATORY BUILDINGS 


The buildings, as of 1945, include combined magnetic- 
variation observatory and office, new office and library, 
absolute magnetic observatory, atmospheric-electric 
observatory, ionospheric laboratory, spectrohelioscope 
shelter, radio hut, atmospherics building, meteorolog- 
ical shelter, observers’ quarters, auxiliary quarters, 
powerhouse and workshop, and miscellaneous small 
buildings, including stable, laundry, etc. The arrange- 
ment of buildings is shown in the plan of the observatory 
site in Fig. 2. Figure 3 is a general view of the build- 
ings and grounds from the southwest taken in 1931. 


Construction of Buildings for 
Magnetic Observations 


The variation observatory and the absolute observa- 
tory were constructed according to designs by J. A. 
Fleming, then chief of the observatory division of the 
Department, who had designed“ the magnetic observa- 
tories of the U. S. Coast and Geodetic Survey at Chelten- 
ham, Sitka, and Honolulu, while he was a member of that 
organization. Utmost care to avoid the use of any mag- 
netic materials was taken in the construction of the ab- 
solute observatory and the variation building. 


Details of construction of variation observatory and 
office.--The variation observatory was designed to in- 


clude insulation sufficient to insure inside it a diurnal 
range not greater than 0°1 to 0°2 C, assuming an aver- 
age diurnal range outside of 20° C, and to reduce the 
annual temperature change inside the variation room to 
10° C or less, assuming a mean annual range of 40° C 
outside. To facilitate insulation and ventilation, the ob- 
servatory office was incorporated in the variation- 
observatory building. 

Figure 4 is a foundation and pier plan. The entire 
foundation and the piers, up to the floor level, are of 
concrete. Above the floor level the piers are of sand- 
lime brick which was made at the site since this was the 
only method by which satisfactorily nonmagnetic brick 
could be obtained. The fireplace and chimney were built 
of the least magnetic firebrick obtainable. The building 
itself is of wood, and copper nails are used throughout. 

Figure 5 is a floor plan and indicates, in general, 
how the piers in the magnetograph room are arranged 
so as to accommodate two sets of variometers. The 
arrangements for insulating the magnetograph room are 
also evident, as well as the arrangements for ventilation. 
Further details of construction illustrating the methods 
and the materials used for insulating may be obtained 
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from Figs. 6, 7, and 8. Figure 9 is aviewof the variation 
observatory and office from the southeast. 

That the insulation of the magnetograph room is ad- 
equate is demonsirated by the fact that during the period 
1919 to 1935 the daily range in temperature in the room 
seldom exceeded 0°1 C, and this small range was 
caused principally by observers entering the room. The 
extreme range of temperature during a whole year was 
usually about 10° C inside the magnetograph room, 
while out of doors the range generally was about 44° C. 
During the year 1920, when the variation room was heat- 
ed artificially, the range inside was much less than that 
indicated above. 

Details of construction of the absolute observatory. 
--The absolute observatory, plan and elevation of which 
are shown in Fig. 10, is of sufficient size--16 feet by 32 
feet (4.88 by 9.75 meters), outside--to accommodate two 
sets of instruments so that simultaneous intercompari- 
sons may be made under one roof, neither instrument 
disturbing the other. There are three piers at eachend 
of the observatory for mounting the magnetometer, the 
earth inductor, and the galvanometer. Several dead-air 
spaces in the walls guard against rapid temperature 
changes. In the construction of the building the fire- 
place and chimney shown in Fig. 10 were eliminated 
since temperature conditions at Watheroo make heating 
unnecessary. As inthe variation observatory, the piers 
are of concrete to the floor level and above they are of 
sand-lime brick made at the site. Caps of nonmagnetic 
marble, 2 inches thick and 14 inches square, fitted with 
brass instrument clamps, are provided on each of the 
six piers. The absolute building, a wooden structure 
like the variation observatory, rests on posts of jarrah, 
impregnated with ant-poison and tar, a form of con- 
struction commonly used in Australia. Figure 11 isa 
view of the observatory from the east. 


Living Quarters and Buildings 
for Atmospheric-Electric, lonospheric, 
and Other Investigations 


Atmospheric-Electric Observatory.--This structure 
is built of concrete although all other buildings are of 


ordinary frame construction. It contains the equipment 
for continuous recording of atmospheric potential gradi- 
ent, atmospheric conductivity, and earth currents. In it 
are also installed the Landis program machine and the 
Landis master clock, both of which are used in accurate 
automatic time control of all the observatory recording 
instruments. An exterior view of the building is shown 
at the left in Fig. 3. A wooden louvering surrounds the 
main concrete structure and permits ventilation while 
affording protection from the direct rays of the sun. 
Projecting through the nearly flat roof are the exposed 
parts of the air-flow tubes of the conductivity apparatus, 
and part of the potential gradient apparatus projects 
through the east wall. The location for this building was 
chosen about 400 feet from the magnetic-variation ob- 
servatory to insure that any small quantity of iron or 
other magnetic material built into it or used within it 
would have no significant effect on the magnetic instru- 
ments, and further to insure that the distorting effect of 
the variation observatory and other buildings on the 
equipotential surfaces of the earth’s electric field would 
be insignificant in the vicinity of the atmospheric- 
electric observatory. 


Observers’ Quarters.--Figures 12 and 13 indicate 
the arrangement of the observers’ quarters as originally 
built with five rooms, bath, and large attic. The building 
is of frame construction, supported on posts of jarrah 
which are impregnated with ant-poison anc tar. Since 
the completion of the building in 1919, two rooms and a 
bath have been added at the south end, and a screened 
verandah 10 feet wide has been built completely around 
the enlarged house. The house with screened verandah 
is shown in Fig.’ 14. 

The observers’ quarters are occupied by the observer - 
in-charge and his family, and one or two observers. 
Other observers, the mechanic, the caretaker, and gen- 
eral employees occupy auxiliary quarters. 

Auxiliary Quarters.--The auxiliary quarters are 
located about 300 feet due north of the observers’ quar- 
ters. The building is of frame construction supported 
on jarrah foundation posts, with rooms on both sides of 
a central corridor that runs the length of the building. 
The auxiliary quarters originally contained besides liv- 
ing quarters, a carpenter shop and machine shop, the 
electric power plant, and a room for the observatory 
enemograph. As the observatory staff was added to, 
the shops and power plant were moved to new buildings 
and the rooms vacated were remodeled for living quar- 
ters. In the course of remodeling, a verandah was built 
along the entire east side of the building, giving addition- 
al living space. 

Water is obtained from a well by a windmill and 
stored in a tank, and rain is collected in several con- 
crete cisterns from the roofs of various buildings. A 
septic tank with lateral drains is provided for sewage 
disposal. All piping and fittings near the variation and 
absolute observatories are nonmagnetic. Light and power 
are supplied by a 32-volt direct-current Delco system 
consisting of two kerosene motor generators of 1250 
watts capacity, and several banks of storage batteries. 


lonospherics Laboratory, Library, and Miscellane- 
ous Buildings and Improvements.--All these buildings 


are of frame construction. A combined workshop and 
garage is located about 130 feet due north of the auxili- 
ary quarters. This structure also housed the electric 
power equipment, after removal from the auxiliary quar- 
ters, until August,1933. Some 190 feet due north of the 
workshop is a small hut housing an atmospherics record- 
er operated for the Australian Government. Another 
small hut used as a radio communications laboratory 
was located, until late in 1935, about 200 feet due west 
of the workshop. It was moved at that time in order that 
the site might be used for a larger laboratory for iono- 
spheric measurements, and was placed near the north- 
east corner of the fence enclosing the grounds of the 
observers’ quarters, where it still stands. On a line 
joining the auxiliary quarters and the absolute magnetic 
building is situated the power plant, built in August, 
1933, which contains the electrical equipment supplying 
light and power. The power building is 200 feet due west 
of the auxiliary quarters and is thus on a direct south 
line from the ionospherics laboratory. The most recent 
addition to the group of buildings is the combined library 
and office of the observer-in-charge, which was erected 
in 1939. It is situated due south of the power building 
and nearly due east of the magnetic-variation building. 
Views of thé ionospherics laboratory, library and office, 
and power house are shown in Figs. 15 to 17. Among 
various small structures are the meteorological shelter 
and the housing of the spectrohelioscope apparatus. 
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GENERAL PROGRAM OF INVESTIGATIONS 


While this volume is concerned primarily with the 
results of magnetic observations at Watheroo for the years 
1919 to 1935, a brief outline is given be:ow of other major 
items in the program of investigations during this period. 
The names of the observers-in-charge and observers 
who carried through the program are given in Table 1. 


Meteorology 


Continuous records of barometric pressure, tem- 
perature, and humidity have been obtained since 1919 by 
means of recording instruments. Readings of a mer- 
curial barometer, of a standard thermometer, and of the 
wet and dry bulbs of a sling psychrometer, made once 
each day, control the continuous records. Thermome- 
ters are provided which indicate daily maximum and 
minimum temperatures. Continuous records of wind 
direction and velocity are obtained by means of a pres- 
sure tube type of anemograph. Daily total rainfall is 
measured by a standard U. S. Weather Bureau rain gage. 
Jn addition, detailed notes of the extent and changes in 
the various cloud formations and of the general weather 
conditions are made at frequent intervals each day. 


Atmospheric Electricity 


Potential-Gradient.--Continuous photographic rec- 
ords of the electric potential-gradient of the atmos- 
phere, begun in January, 1924, are obtained by means of 
a suitable radioactive collector connected to a record- 
ing quadrant electrometer which is mounted in the 
atmospheric-electric building. The collector, a brass 
disk about 2.5 cms in diameter on which has been placed 
a small quantity of ionium salt covered with a thin film 
of bakelite lacquer for protection, is mountedon the end 
of a metal rod which projects horizontally about a meter 
from the east wall of the building, at a height of 2.4 
meters above the surface of the ground. The ground is 
kept carefully cleared and leveled over the region with- 
in 10 meters of the building. Since the earth's electric 
field is distorted by the building, the values of potential- 
gradient must be reduced to values representing an open, 
level region free from distortion. For this purpose, 
about once a month, observations are made simultane- 
ously with a portable apparatus, using a stretched wire 
to support the collector, at a field station free from 
distortion. 

Conductivity.--Since September, 1922, continuous 
records have been obtained of the positive and negative 
electrical conductivities of the atmosphere, arising 
chiefly from the presence of small positive and negative 
ions in the air. The equipment is a modification of the 
well-known Gerdien apparatus, but with certain modifi- 
cations and improvements which resulted from several 
years’ experience with such apparatus at Washington. 

The record is made photographically, using a quad- 
rant electrometer as the measuring instrument. One 
pair of quadrants of the electrometer is connected to an 
insulated metal cylinder mounted centrally in a tube 
through which the air sample is drawn, and the other 


pair is connected to the case of the electrometer, which 
is maintained at a suitable potential. The two pairs of 
quadrants are permanently connected through a high- 
resistance radioactive cell, and the charges collected 
from the air sample on the insulated central cylinder 
leak to earth through this resistance, producing a poten- 
tial drop across it and causing an electrometer deflec- 
tion which is proportional to the conductivity being 
measured. The value of conductivity in terms of elec- 
trometer deflection is determined by calibration data 
obtained weekly. Separate recording units, with sepa- 
rate electrometers, are used for positive and negative 
conductivity. 

The air samples drawn into the hooded apertures on 
the roof of the atmospheric-electric building by motor- 
driven fans, are discharged into an open space between 
the raised floor and the ground. The air velocity is 
kept great enough to insure against the establishment of 
saturation-current between the central cylinder and the 
air-flow tube under all conditions of operation. 


Terrestrial Electricity 


Earth Currents.--Recording of earth-current po- 
tentials was begun in January, 1924. The installation of 
equipment for this work was such as to provide satis- 
factory determinations of the variations in the earth- 
potential gradient, to provide also for the detection of 
spurious electrode effects, and to permit comparison of 
results obtained by means of overhead lines with those 
from underground lines. In the system of underground 
lines a common electrode, buried near the atmospheric- 
electric laboratory, could be connected by a selector 
switch to electrodes 1 mile (1.61 km) north and 1 mile 
east. This system was used only through 1926 when it 
was found that overhead systems were equally satis- 
factory. The first overhead system, installed at the 
same time as the underground lines, consisted of aerial 
lines for connecting the common electrode to electrodes 
2 miles (3.22 km) north and 2 miies east. As it was 
soon found that the diurnal variation in the eastward 
component was not nearly so great as that in the north- 
ward component, the eastward overhead line was extend- 
ed to a new electrode 6.2 miles (9.9 km) from the com- 
mon electrode. A second and smaller overhead system 
was put into use at the same time, with electrodes 1.25 
miles (2.0 km) north and 3.5 miles (5.6 km) east of the 
common electrode. 

Essentially each electrode consists of two separate 
flat spirals of lead wire, the spirals being 4 feet (1.2 
meters) in diameter with 4 inches (10 cm) pitch between 
turns. The spirals are buried about 6 feet below the 
ground surface. Approximately every 4 minutes the 
potential difference between the common electrode and 
each of the four outlying electrodes is recorded by a 
slightly modified Leeds and Northrup automatic record- 
ing potentiometer. 

The interpretation of the earth-current results has 
been greatly facilitated by the earth-resistivity survey of 
the Watheroo region, made by W. J. Rooney of the Depart- 
ment’s staff between December, 1925, and July, 1926. 
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MAGNETIC ABSOLUTE INSTRUMENTS AND METHODS OF USE 


Magnetometer 


Description. --Magnetometer DTM CIW No. 7 used 
for determinations of declination and horizontal intensity 
is of the type shown in Fig. 18. This type was designed 
by the Department to combine the best features of the 
magnetometers of the U. S. Coast and Geodetic Survey 
and of the instruments of the Magnetic Survey of India. 
The base of the instrument, which rests on three adjust- 
able foot screws, supports a graduated horizontal circle 
12.5 cm in diameter having verniers reading to 20’’, and 
may be used with either the theodolite or the magnetom- 
eter, the latter being shown mounted in the figure. 

The scale by means of which the position of the 
collimating line of the magnet is referred to the hori- 
zontal-circle setting is engraved on a plano-parallel 
glass diaphragm in the telescope. The stirrup for sup- 
porting the magnet is suspended by a phosphor -bronze 
fiber and may be raised or lowered by means of a 
milled head at the top of the suspension-tube. An ar- 
restor is provided for quieting the motion of the magnet. 
The brass deflection-bar, of rectangular cross section, 
is mounted just below the magnet house and is centered 
and held in place by two slightly tapering pins, one at 
each side of the house. For centering and protection 
against sudden temperature changes, the deflecting 
magnet is mounted in a wooden box. The lower end of 
the magnet-centering pin of the deflection-box is fin- 
ished so as to fit snugly into holes in the deflection-bar, 
thus eliminating variability in setting the deflecting 
magnet at a given distance. During deflection observa- 
tions a suitable counterweight is placed on the deflec- 
tion-bar to counterbalance the deflection-box and main- 
tain the level of the instrument. Torsion is removed 
from the fiber by a suspended plummet, of the same 
mass as the magnets used, having a graduated rim that 
can be read through the magnetometer telescope by in- 
troduction of an auxiliary lens. 

To eliminate as far as possible questions arising 
because of irregularities in their shape, the magnets 
are made as hollow cylinders of such dimensions as to 
make the second distribution coefficient theoretically 
zero. They are enclosed in aluminum sheaths which 
carry the centering and optical arrangements, the latter 
including a reticle of two engraved lines at right angles. 
The sheaths are appropriately marked so that the mag- 
nets may be rotated 180 degrees about their long axes; 
that is, for setting the magnets “‘erect’’ and “‘inverted.”’ 
The long magnet is 7.50 cm in length. The inside and 
outside diameters are respectively 0.75 cm and 1.00cm. 
The short magnet is 3.50 cm in length with inside and 
outside diameters respectively 0.61 cm and 0.82 cm. 

Declination Observations.--The declination obser- 
vations comprise two sets, between which observations 
for horizontal intevsity are usually made. Preceding the 
observations the plane of detorsion of the suspension is 
first determined and made to coincide with the vertical 
plane through the collimation-axis of the instrument. 
The form, on which an actual set of observations is re- 
corded, reproduced in Fig. 20, indicates the observa- 
tional procedure in the first set of observations. In the 
second set (not shown) the procedure is identical except 
that the observations are begun with the magnet inverted 
instead of erect. 


Hor izontal-Intensity Observations.--The observa- 
tions for horizontal intensity comprise a set of oscilla- 


tions, with long magnet erect, followed within a few min- 
utes by a set of deflections, both magnets erect; next a 
second set of deflections with both magnets inverted, 
followed within a few minutes by a second set of oscil- 
lations with long magnet inverted. In Figs. 21 and 22, 
respectively, the results of the first set of oscillations 
and the first set of deflections are given for an actual 
determination. Under ‘‘chronometer time’’ is given to 
the nearest 0.1 second the time when the vertical line 
on the reticle of the oscillating magnet crosses the cen-~ 
ter of the scale in the telescope, the amplitude of the 
oscillation being so small that the correction for it is 
negligible. The first and third columns indicate the 
number of complete oscillations which have occurred 
since the first recorded chronometer time. The tem- 
perature, t’, of the oscillating magnet is recorded at the 
beginning, in the middle, and at the end of the set. One 
set of observations for determining the coefficient of 
torsion, sufficing for both sets of oscillations and deflec- 
tions, is usually taken before the first set of oscillations 
or after the second set. 

On the form for deflection observations, Fig. 22, 
the first column, and the distances indicated under 
‘circle readings,’’ define the position, generally known 
as the first position of Lamont, of the deflecting magnet 
(the same magnet as used for oscillations) relative to 
the deflected magnet (the short magnet described with 
the magnetometer); the second column defines its ap- 
proximate orientation. Actually its axis remains essen- 
tially parallel to the deflection-bar. For each position 
and orientation of the deflecting magnet, the whole mag- 
netometer attachment is so oriented on the horizontal 
circle that the center of a small arc of oscillation of the 
short magnet, usually one or two divisions, coincides 
with the center of the scale in the telescope; the num- 
bered circle readings are the corresponding readings of 
the horizontal circle. Using the same thermometer as 
in the set of oscillations, the temperature of the deflect- 
ing magnet is usually read thrice during the set of de- 
flections. The formulas used in making the computations 
for horizontal intensity are indicated on the lower half of 
the oscillation form. In these the significance of the 
symbols is as follows: 


T’ = observed time of one oscillation, corrected for 
chronometer rate 

T = T’ corrected for torsion, temperature, and in- 
duction 

h = angle through which the magnet turns when the 
torsion head has been turned through an angle f 

t’ = mean temperature of the long magnet during 
oscillations 

t = mean temperature of the long magnet during de- 
flections. 

# = induction coefficient of the long magnet 

K = moment of inertia of the long magnet at the 
temperature t’ 

m = magnetic moment of the long magnet at the 
temperature t 

Mg = magnetic moment of the long magnet at 20° C 

q = temperature coefficient of the long magnet 

r = distance between centers of magnets in deflec- 
tion-observations 

P = first distribution coefficient 

u = deflection-angle 
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The value of C is constant for a given deflection-distance 
and a particular temperature. Further details regard- 
ing the observations, computations, or the determination 
of the constants used may be found in “‘Directions for 
magnetic measurements” by Daniel L. Hazard.3 
Throughout the period 1919 to 1935 only one magnetome- 
ter, DTM CIW No. 7, was used and one set of magnetometer 
constants withit, this set being dated May 24, 1916. 


Earth Inductor 


Description.--Figure 19 shows the earth inductor, 
manufactured by Otto Toepfer and Son, used for deter- 
minations of inclination. It is substantially the design 
originated by Wild, as modified by Eschenhagen. After 
the instrument is leveled, the reading of the plane of the 
magnetic meridian on the horizontal circle is determined 
through mounting a compass on the axles of the ring 
bearing the coil, the axis of the coil being then clamped 
in this plane. The mean diameter of the coil is about 
9.5 cm, and it is rotated by a flexible shaft shown in the 
figure. Readings of the vertical circle may be estimated 
to 0.1 minute of arc by means of glass diaphragms di- 
vided into ten one-minute graduations and mounted inthe 
reading microscopes; the smallest graduation of the 
vertical circle is 10 minutes of arc and its diameter is 
15.5 cm. Suitable commutating arrangements are made, 
and connections are provided for wiring to a sensitive 
galvanometer. The horizontal circle, which is about 24 
cm in diameter, is graduated in whole degrees, while the 
least count of the vernier is 5 minutes of arc. Levels 
are provided for determining the relation of the axis of 
the coil when vertical to the lines of sight of the micro- 


scopes which are fixed in position. The limb of the ver- 
ticle circle is protected from tarnishing by the conical 
cover-shown in the figure. Earth inductor DTM CIW No. 
2 was used throughout the period 1919 to 1935. 

Inclination Observations.--Observations for inclina- 
tion are made with the earth inductor and a sensitive 
Plath galvanometer. An actual. observation consists of 
two sets, the first of which is shown in Fig. 23. In the 
lower right corner of the form are given the observa- 
tions made to determine the two orientations of the hor- 
izontal circle for which the axis of the rotating coil will 
be in the magnetic meridian. With the vertical circle 
east, the axis of the coil is set vertical by means of a 
level mounted inside the coil, and the vertical circle is 
read, first for the face of the coil marked A east, and 
second for face A west. The axis of the coil is then set 
at the inclination for which no current is indicated bythe 
galvanometer when the coil is rotated. The time at which 
no current is obtained, and the vertical-circle readings 
at that time, are recorded. This observation is followed 
by two more settings of the vertical circle, with the coil 
being rotated in the opposite direction, and then by 
another setting with the coil rotation in the original di- 
rection. For this fourth observation the time is also 
recorded, after which the axis of the coil is again set 
vertical for each of the two positions of the coil face and 
the vertical circle is read. This procedure is repeated 
with the vertical circle west, to give the second set of 
observations. For circle east the mean of the readings 
for the axis inclined, subtracted from the mean of the 
readings with the axis vertical, gives the co-inclination. 
For the circle west the mean of the readings for the axis 
vertical, subtracted from the mean of the readings with 
the axis inclined, gives the co-inclination. 


VARIATION INSTRUMENTS AND METHODS OF USE 


Eschenhagen Magnetograph 


Eschenhagen magnetograph DTM CIW No. 1, consists 
of declination, horizontal-intensity, and vertical- 
intensity variometers made by Otto Toepfer and Son, 
Potsdam, and one photographic recorder. The arrange- 
ment of the variometers and recorder drum on the piers 
in the variation room, and the orientation of the magnets 
nets, are shown diagrammatically in Fig. 26. 

From January, 1919, to November, 1927, time- 
marks were made at hourly intervals on the photograph- 
ic record in the form of interruptions of about two and 
one-half minutes’ duration in the base lines. The inter- 
ruptions were produced by a shutter operated by the 
clock rotating the recorder drum. Once in the morning 
and again in the evening, the times at which the shutter 
opened and closed were carefully noted with a standard 
chronometer. This determined the correct times for 
the beginning and end of two of the interruptions. If the 
recorder clock had an appreciable rate, the times for 
the intervening interruptions were obtained by interpo- 
lation. 

From November, 1927, to February, 1929, hourly 
time-marks appear as lines perpendicular to the base 
lines. To obtain these a lamp, having a horizontal slit, 
is mounted on the wall of the variometer room directly 


east of the recorder at the height of the axis of the re- 
corder drum. A cylindrical lens in front of the lamp slit 
confines the beam largely to a horizontal pencil whichis 
adjusted to cover the central part of the cylindrical lens 
in front of the recorder, so that the latter brings the 
pencil to focus on the photographic paper as a sharp line 
parallel to the axis of the drum. At hourly intervals the 
lamp is automatically lighted for approximately 4 sec- 
onds by a Landis program machine, which is located in 
the atmospheric-electric building, thus completely avoid- 
ing the use of relays in the variation room. 

The program machine is controlled by a reliable, 
electrically operated clock, having a one-meter mercury- 
compensated pendulum. Corrections to the clock ob- 
tained from triweekly comparisons with wireless time 
signals are maintained at less than 10 seconds. An in- 
dependent control of the time-marks is obtained by en- 
tering on the daily magnetograph journal the time indi- 
cated by a standard chronometer whenever the manual 
shutter of the recorder is closed or opened. 

Since February, 1929, the same arrangement has 
been used to record five additional time-marks at inter- 
vals of 10 minutes between the hour-marks. By the use 
for the ten-minute marks of an exposure of about 2 sec- 
onds, or half that used for the hour-marks, the latter 
are easily identified on the developed records. 
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Declination Variometer 


Description.--The declination variometer consists 
essentially of a small magnet suspended with its axis in 
the magnetic meridian by a single fine quartz fiber of 
small torsion coefficient. Figure 24 is a photograph of 
the instrument with the sides of the housing raised to 
show the magnet suspended freely inside a copper damp- 
ing box, the cover of which is shown removed. By 
means of the copper box adequate damping is obtained. 
Beneath the instrument are shown the graduated rod and 
support for the magnet used in scale-value determina- 
tions of the horizontal- and vertical-intensity variome- 
ters by the method of deflections. The two small con- 
trol magnets which are shown mounted below the center 
of the instrument were removed before the variometer 
was set up at Watheroo. The planes of two mirrors at- 
tached to the magnet frame are inclined at an angle 
slightly smaller than the angle subtended at the variom~ 
eter by the width of the photographic trace. In this way 
the recording range is doubled. The mirror attached to 
the variometer housing is adjustable and serves to re- 
cord a base line at any desired position on the photo- 
graphic record. In operation the instrument is adjusted 
so there is little or no torsion in the fiber when the 
magnet is in the magnetic meridian. 

Scale Value.--The scale value, €q, of the declina- 
tion variometer, in minutes of arc per millimeter on the 
record, is given by the following expression: 


F f cotangent 1’ 
d-f-h* | 2R 


in which h is the angle through which the declination 
variometer magnet turns when its torsion head is turned 
through an angle f, and R is the distance in millimeters 
from the front nodal plane of the variometer lens to a 
point on the recording drum which approximates the 
average poSition of the recording spot, diminished by 
one-third the thickness of the cylindrical lens in front of 
the recording drum. Severa] determinations of scale 
value made at intervals over the period from 1919 to 
1935 were in sufficiently good agreement to warrant the 
adoption of the value 1.03 for the entire seventeen-year 
interval. 

Base Line.--The form in Fig. 25 indicates the rou- 
tine procedure followed in determining declination vari- 
ometer base-line values. The numbers I and II refer to 
the two sets of absolute determinations. For each set of 
absolute observations the times of beginning and ending, 
and of two times equally spaced between these, are re- 
corded. For these times, scalings of ordinates, meas- 
ured on the magnetogram from the declination base line 
to the declination trace, are made in millimeters. These 
ordinates are corrected for shrinkage or expansion ofthe 
magnetogram, converted into minutes of arc by the use 
of a suitable table, and recorded on the form. The mean 
of the converted ordinates, subtracted from the mean re- 
sult of the two sets of absolute determinations corrected 
to International Magnetic Standard, gives the base-line 
value. The minus sign (-) indicates west declination, 
east declination being reckoned positive. 


Horizontal-Intensity Variometer 


Description.--The horizontal-intensity var iometer 
consists essentially of a magnet suspended at or nearly 


at right angles to the magnetic meridian by a single 
quartz fiber. Since at Watheroo no control magnets and 
no temperature-compensation magnets were used during 
the period 1919 to 1935, the force acting on the magnet 
because of the horizontal component of the earth’s field 
was balanced entirely by the torsion in the fiber. A 
change in the former, caused by a change in horizontal 
intensity, was accompanied by a corresponding change 
in the fiber-torsion. The resulting change in the angular 
position of the magnet was recorded photographically in 
the same manner as in the case of the declination vari- 
ometer. The horizontal-intensity variometer is shown 
with the magnet system removed in Fig. 27; the arrange- 
ment for damping, for recording a base line, and for 
doubling the recording range by means of two mirrors 
attached to the magnet frame is the same as in the dec- 
lination variometer; the quartz fiber, however, is some- 
what shorter and thicker. In Fig. 27 the mirror just 
above the damping box is attached to a bimetallic strip 
which serves to record temperature changes. The rod 
and support for the magnet used in deflection observa- 
tions for determining the scale value are not shown but 
are essentially the same as those for the declination 
variometer in Fig. 24. The temperature coefficient for 
the instrument has been found to be about 14.0 gammas 
per degree centigrade. An increase in temperature 
causes an apparent decrease in the recorded value of 
horizontal intensity. 

Scale Value.--The scale value for the horizontal- 
intensity variometer was determined at least once each 
month by the methcd of deflections, with small magnets 
similar to those shown in Figs. 24 and 27. All deflec- 
tions were made with the center of the deflecting mag- 
net in the horizontal plane through the center of the de- 
flected magnet. An chservation for horizontal-intensity 
scale value comprises a set of deflections of the magnet 
in the horizontal-intensity variometer, taken between 
two sets of deflections of the magnet in the declination 
variometer. The various positions and orientations of 
the deflecting magnet, for each of which the position of 
the deflected magnet (when this has come to rest) is 
photographically recorded, are indicated on a printed 
form, reproduced in Fig. 28, in which the results of an 
actual set of observations have been entered. The first 
column indicates the variometer magnet which is being 
deflected. The second column and the distances in the 
second row define the position of the center of the de- 
flecting magnet, relative to that of the deflected magnet, 
while the third column indicates its orientation. The 
directions indicated refer to the magnetic meridian. To 
define the order in which the deflections are made, each 
is numbered. The scalings refer to the ordinates of the 
photographically recorded positions of the deflected 
magnet, measured from the variometer base line. The 
tabulated differences give twice the deflection produced 
with the deflecting magnet at the distance indicated. 

The scale value, €,, in gammas per millimeter, of the 
horizontal-intensity variometer is given by the expres- 
sion 
ey au XH y f 
2u'x 2R f-h 


in which 2u and 2u’ are, respectively, the mean double 
deflections of the declination and horizontal-intensity 
variometer magnets; H is the average of the instantan- 
eous values of horizontal intensity just before and just 
after the three sets of deflections of the horizontal- 


intensity variometer magnet; and the other quantities 
are as defined under declination variometer scale 
values. €} is the scale value at the ordinate h, which 
is the mean of the ordinates for all the deflected posi- 
tions of the horizontal-intensity variometer magnet. 

As the theory of the unifilar suspension indicates, ¢ 
varies with ordinate. It was found over periods as long 
as one year or more, provided no adjustments of the 
variometer were made in that interval, thatthe observed 
scale values were closely approximated by the follow- 
ing expression: 


€, =A + Bh 


in which €y is the observed scale value at the ordinate 
h, and A the scale value at zero ordinate, that is, when 
the trace coincides with the base line. The ordinate h 
is positive when measured from the base line in the 
direction in which the trace moves when the horizontal 
intensity increases. As mentioned in the description of 
the horizontal-intensity variometer, two mirrors are 
attached to the magnet frame in such a way as approxi- 
mately to double the recording range. These two mir- 
rors and similarly the corresponding traces derived 
from them are referred to as lower (regular) and upper 
(reserve). The upper (reserve) trace is defined as that 
which comes on at the top of the photographic sheet 
when the horizontal intensity decreases to such a value 
that the lower (regular) trace goes off at the bottom of 
the sheet. If the exprescion just given defines the scale 
value, €} for any ordi:.“ce h of the lower (regular) 
trace, thén the scale value, €p’, say, for any ordinate 
h’, of the reserve trace will be given by 


€, = A + B(h’ - d) 
or 
€ph = A’ + Bh 


in which A’ is written for (A - Bd) and d is the linear 
distance in millimeters on the photographic record be- 
tween the lower and upper traces. The value of A dur- 
ing the interval 1919 to 1935 increased about 7 per cent, 
because of a decrease in the moment of the suspended 
magnet. 

Base Line.--The form regularly used for determi- 
nations of the base-line values of the horizontal-inten- 
sity variometer is shown in Fig. 29. For each set of 
oscillations and each set of deflections in the absolute 
observations four scalings are made from the horizon- 
tal-intensity trace, the first and last of which corre- 
spond in time with the beginning and end of that set. 
The two intermediate scalings are made at times equal- 
ly spaced between the first and last. Each scaling is 
the ordinate measured in millimeters on the magneto- 
gram from the base line to the trace, corrected for 
shrinkage. The significance of the symbols referred to 
in the computations is as follows, the subscript h re- 
ferring to the horizontal-intensity variometer: 


\ 


gq, = temperature coefficient of the variometer 


t,, = temperature of the variometer 
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Ath = (th - 20°0) 


€&, = (A+ Bh/2) = the average scale value over the 
interval from the base line to 
scaling h. 


hy = average €, X mean H scaling 
Ah = qh (th a 20°0) 
h =h + AH 


H = mean value, corrected to International Mag- 
netic Standard, of horizontal intensity from 
the absolute determinations 


H Base (20°) = (H - h), the value of the horizontal- 
intensity variometer base-line at 
20°0 C. 


Vertical-Intensity Variometer 


Description.--The vertical-intensity variometer, 
Fig. 30, consists essentially of a magnet free to move 
in a vertical plane about a horizontal axis which passes 
through the ends of the two steel pivots attached to the 
magnet support. When the magnet is mounted in the 
variometer, the steel pivots rest on agate bearing-sur- 
faces. The small weight which projects above the cen- 
ter of the magnet in Fig. 30 is threaded on a screw. 
Moving this weight raises or lowers the center of grav- 
ity of the magnet system and thus controls the sensi- 
tivity. Two other small weights on screws at right 
angles to the first and parallel to the long axis of the 
magnet provide the means of balancing the magnet so 
that its axis is approximately horizontal. Fig. 31 shows 
the variometer from the front with the top and front 
doors open to show the mounting of the magnet system. 
The control magnet, which was not used at Watheroo 
during the period 1919 to 1935, is shown dismounted to- 
gether with its cover. To damp the oscillations of the 
magnet, each end moves between a pair of vertical cop- 
per plates which may be seen in Fig. 31. In the center 
and at the back of the variometer housing are two mir- 
rors, the one at the left serving to record a fixed base- 
line, while the other, which is attached to a bimetallic 
strip, records temperature variations inside the instru- 
ment. To record the movements of the magnet, light 
from the vertical slit on the recorder lamp enters the 
variometer through a lens in the front of the instrument 
(see Fig. 30), and is then reflected upward by the prism 
seen in Fig. 31 to a mirror attached to the bottom of the 
magnet. The plane of the mirror is approximately par- 
allel to the plane determined by the long axis of the 
magnet and its axis of rotation. The beam then returns 
through the prism and lens to the recorder. Fig. 30 
shows the deflection magnet, used only in scale-value 
determinations, mounted above the variometer magnet 
on a graduated bar. Provision is also made for mount- 
ing the graduated bar horizontally so that by means of 
an appropriate holder the magnet can be supported with 
its axis vertical and its center at the same level as the 
variometer magnet. During the interval 1919 to 1935, all 


= 
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vertical-intensity variometer scale values were made 
with the deflecting magnet in the position last described. 
During the same interval no control magnets or temper - 
ature-compensation magnets were used. The tempera- 
ture coefficient of the variometer was found to be 13.3 
gammas per degree centigrade, an increase in temper - 
ature causing an apparent decrease in the recorded val- 
ue of vertical intensity. 

Scale Value.--Vertical-intensity variometer scale- 
value observations were made at least once a month 
using a deflecting magnet of somewhat greater moment 
than that used for horizontal-intensity scale-value ob- 
servations. The form in Fig. 32 indicates the proce- 
dure, together with the results of an actual set of obser - 
vations. The scale-value, €z in gammas per millimeter 
is determined from the quantities on this form by the 
expression, 


ebay 


Here H is the average of the instantaneous values of 
horizontal intensity taken just before and just after the 
set of deflections of the magnet in the vertical-intensity 
variometer. For each set of deflections the deflecting 
magnet is placed at three distances from the variometer 
magnet. To correct for distribution effects, the ob- 
served €, for each of the three distances is multiplied 
by a factor (1 + P/r2) ), in which r is deflection dis- 
tance and P is the distribution coefficient. From 
observed values of €z obtained during the interval 1919 
to 1927, inclusive, a value of P was determined which 
gave the best agreement betwen the corrected values 
at the three distances; the value thus found was used for 
that interval. Later the data from 1919 to 1930, in- 
clusive, were utilized to redetermine P and gave a 
value which was used for the remaining interval, 1928 
to 1934, inclusive. 

Base Line.--The routine procedure for determining 
the vertical-intensity variometer base-line values is 
outlined on the form in Fig. 33. Scalings in millimeters 
from the corresponding base lines, corrected for shrink- 
age, are made from both the horizontal- and vertical-in- 


tensity variometer traces at times of beginning and end- 
ing of each half set of inclination observations. The 
significance of those symbols involving h as a term or 
as a subscript has already been defined in previous dis- 
cussion of the form for base-line determination for the 
horizontal-intensity variometer; in these symbols, if h 
be replaced by z, the definitions become applicable to 
the vertical-intensity variometer. Any exceptions or 
additions to these definitions are given as follows: 


H = H Base (20°) + h; that is, H is the mean value 
of horizontal intensity for the interval during the in- 
clination observations 


I = mean value of inclination from the earth-inductor 
observations, reduced to International Magnetic Standard 


Z =H tan I = mean value of vertical intensity for the 
interval during inclination observations 


€, = scale value 
Z, =€, X mean Z scaling 
Z= 2, + AZ 


Z Base (20°) = Z - z, the value of the vertical-inten- 
sity variometer base line at 20°0 C 


La Cour Magnetograph? 


In 1933 a la Cour rapid-running magnetograph 
(DTM CIW No. 5) was supplied to the observatory and 
installed on two piers at the north end of the magneto- 
graph room. The variometers for declination (D), hori- 
zontal-intensity (H), and vertical-intensity (Z), were 
mounted west of the recorder. From 1933 this instru- 
ment has been operated continuously and used as a 
stand-by apparatus to supply data when loss of record 
occurred on the Eschenhagen apparatus. During dis- 
turbed magnetic conditions, the la Cour record is used 
to verify results obtainedfrom the Eschenhagen record. 


CONSTANTS OF THE VARIOMETERS AND NOTES ON 
INSTRUMENTAL OPERATION AND MAINTENANCE 


Magnetograph DTM CIW No. 1 of the Eschenhagen 
type, consisting of declination (D), horizontal-intensity 
(H), and vertical-intensity (Z) variometers were used 
throughout the interval 1919 to 1935 as the principal 
magnetograph. 

From 1933, la Cour rapid-running magnetograph 
DTM CIW No. 5 with declination (D), horizontal-inten- 
sity (H), and vertical-intensity (Z) variometers was 
‘operated in the magnetograph room simultaneously with 
the Eschenhagen instrument. 

Time Control of Magnetographs.--From January, 
1919, until April, 1921, chronometer corrections and 
rates were obtained, once a week or oftener, from morn- 
ing and afternoon observations on the sun with magne- 
tometer theodolite. Thereafter wireless time signals 
from the astronomical observatories at Perth and 
Adelaide were used. After the Landis master clock was 
installed in September, 1927, close control of its correc- 
tion and rate was maintained by wireless. 


In 1935, corrections and rates for the chronometers 
and for the Landis clock were obtained by comparisons 
with wireless time signals from the U. S. Naval commu- 
nication station NAA at Arlington, Virginia, U.S. A. 

Temperature Changes in Variometers.--These were 
photographically recorded by the thermometric devices 
in the H and Z variometers. Thermometers in the 
variometers were read morning and evening for control. 
Diurnal variation in variometer temperatures seldom 
exceeded 0°1 C. Monthly ranges and means of variom- 
eter temperatures are given in Table 2 for 1919 to 1935. 

Shrinkage Corrections and Scalings.--To obtain the 
corrections for shrinkage or expansion, the magneto- 
graph trace, as soon as it was removed from the record- 
er drum, was inserted in a ‘“‘marker.’’ This marker is 
so designed that five rows of four small holes each are 
punched across the width of the trace, the distance be- 
tween the successive rows being 100.0 mm. The four 
holes in each of the five rows are so spaced that the 
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distance between the first and third holes and between 
the second and fourth is 100.0 mm. The distances be- 
tween several of the pairs of points are measured at 
the time of scaling; the difference between, the mean of 
these measurements and the original 100.0 mm gives 
the amount of shrinkage or expansion which has taken 
place since the magnetogram was exposed. For a par- 
ticular shrinkage a simple table gives the correction to 
be applied to any measured ordinate. 

The average ordinate, in millimeters, for each hour- 
ly interval bounded by integral hours of 120° east me- 
ridian mean time, of the horizontal-and vertical-intensity 
traces was carefully scaled, corrected for shrinkage, 
tabulated on an appropriate form, and independently 
checked at the observatory. The same applies to the 
declination trace except that, by the use of a single 
table appropriate to the measured shrinkage, the aver- 
age ordinates, measured in millimeters, were correct- 
ed for shrinkage and converted to minutes of arc before 
they were tabulated. 


The Eschenhagen 
Declination Variometer 


Orientation of Magnet.--Torsion observations from 
time to time and tests made in 1936 with a large auxili- 
ary magnet indicated that the axis of the magnet during 
the years 1919 to 1935 was parallel to the magnetic 
meridian as determined in the absolute observatory. 

Scale Value.--A change of one millimeter on the 
magnetogram corresponded to a change of 1’.03 in dec- 
lination, in all years from 1919 through 1935. 


The Eschenhagen 
Horizontal-Intensity Variometer 


Orientation of Magnet.--Tests made in March, 1936, 
with a large auxiliary magnet indicated that the axis of 
the magnet from January, 1919, through August 10, 1921, 
was, on the average, 1°5 out of the magnetic prime ver- 
tical, the north-seeking end of the magnet being 1°5 
north of magnetic east. The average position of the 
magnet for each month up to August, 1921, never devi- 
ated from this position by more than 1°5; departures 
of this order are due to the effect of temperature on the 
magnet. 

On August 11, 1921, while the variometer was being 
readjusted, the magnet was inadvertently placed with its 
axis about 6° out of the magnetic prime vertical, the 
north-seeking end of the magnet being 6° north of mag- 
netic east, in which position it remained until March 1, 
1936, except for the interval from October 20 to Novem- 
ber 20, 1924, when the north-seeking end of the magnet 
was 1°5 north of magnetic east. A displacement so 
large introduces a spurious component into the apparent 
horizontal-intensity variation which may not be negli- 
gible. The results deduced from the horizontal-intensity 
variometer after August 10, 1921, except those for Oc- 
tober 20 to November 20, 1924, are accordingly regard- 
ed as measurements on the component of horizontal 
intensity in the direction 10° west of geographic north, 
designated as H’. Hourly values, ranges, etc., ac- 
cordingly after August 10, 1921, except for October 
20 to November 20, 1924, refer to the component of 
horizontal intensity along a meridian 10° west of 
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geographic north; diurnal variations, noncyclic changes, 
monthly means, etc., refer to the true horizontal inten- 
sity obtained as described later. The average position 
of the magnet for each month after August, 1921, never 
deviated from 10° west of geographic north by more 
than 1°24; departures of this order are due to the effect 
of temperature on the magnet. 

Scale Value.--Deflection observations at three dis- 
tances were made at least once a month during the 
years 1919 to 1935, except in the period January to July, 
1919, when the observations were made at only two dis- 
tances. The scale-values obtained from these deflec- 
tions are given in Table 3, together with computed and 
adopted values of A. 

To obtain the computed values of A, the value of B 
was taken as 0.0052 gammas per millimeter for the 
years 1919 to 1929 and as 0.005 for the years 1930 to 
1935. The fourth decimal place in the earlier value of 
B was dropped in 1930 because it was not regarded as 
significant. Values of B were used with appropriate 
values of h, the ordinate of horizontal intensity in mil- 
limeters from the base line, and of scale value €p in 
the formula 


€, = A + Bh, 


to determine values of A. In Table 3 it will be noted 
that only eight major changes occurred in the value of A. 
These are discussed below in ‘‘Scale-Value Changes.”’ 

For the conversion of the horizontal-intensity mag- 
netograph ordinate, in millimeters, to gammas the 
formula used was 


AH =[A+Bh/2]h 


where h is the ordinate in millimeters from the hori- 
zontal-intensity base line. The value of horizontal in- 
tensity in gammas was obtained from the base-line value 
plus AH, except for the correction for temperature. 

Temperature Coefficient.--An increase of one de- 
gree centigrade in the temperature of the H variometer 
caused a decrease in the ordinate, h, corresponding to 
an apparent decrease in horizontal intensity. For the 
decrease in horizontal intensity per degree increase in 
temperature the value adopted was 14.0 gammas for the 
years 1919 to 1930, 13.0 gammas for the years 1931 and 
1932, and 13.5 gammas for 1933 to 1935. 

Scale-Value Changes.--At 22h June 10, 1919, the 
scale value changed when the frame holding the variom- 
eter magnet was bent in order to bring the lower (regu- 
lar) and upper (reserve) traces closer together 

At 16h on August 11, 1921, the scale value changed 
when the orientation of the H magnet was changed inad- 
vertently, bringing the upper (reserve) mirror into the 
regular recording position in place of the lower (regu- 
lar) mirror. 

At 12h on October 20, 1924, the scale value changed 
when, after the mirrors of the H variometer had been 
cleaned, the torsion head was inadvertently changed so 
as to record with the upper (reserve) mirror. At 10h 
November 20, the scale value changed again when re- 
cording was resumed with the lower (regular) mirror. 

At 20h on January 16, 1928, almost complete con- 
straint on the movement of the magnet of the H vari- 
ometer developed immediately following scale-value 
observations. This constraint was not discovered until 
January 25, when the magnetograms for the week were 
processed. The magnet was freed on January 25. 
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At 20h December 17, 1928, following the scale-value 
determination, constraint of the magnet of the H variom- 
eter again occurred, and attempts were made on Decem- 
ber 19 and 22 to remedy the matter. On the latter date 
the magnet was lowered slightly. When the scale value 
was next determined on January 15, 1929, its value was 
much larger. For the interval between December 17, 
1928, and January 15, 1929, therefore, it was assumed 
that the value of A inthe scale-value equation increased 
uniformly from 2.54 gammas per millimeter on the 
earlier date to 2.69 on the latter date. 

On January 15, 1929, additional adjustments of the 
H-variometer magnet were made in an attempt to sta- 
bilize the instrument with, however, unsatisfactory re- 
sults. The scale value increased still further, at an 
even greater rate, until February 13, 1929, on which 
date the instrument was thoroughly examined and cleaned 
and a small piece of fibrous material was removedfrom 
the damping box. Probably this material had been im- 
posing increasing restraint on the magnet. During this 
period the H scale values and the base lines are uncer- 
tain; however, the value of A in the scale-value equa- 
tion was assumed to increase uniformly from 2.69 gam- 
mas per millimeter on January 15 to 3.91 on February 8, 
and uniformly from the latter figure to 4.26 up to 14h 
on February 13, 1929. 

For the interval between January 4 and January 18, 
1933, there is some uncertainty in the scale value for 
ordinates greater than about 17 mm. Scale-value obser- 
vations on January 6 and January 17 indicate that the val- 
ues obtained are satisfactory ior ordinates less than 17 
mm but for larger ordinates may give values of H that 
are too small. The scale-value observations of January 
17 indicated that the H magnet was subjected to a par- 
tial constraint somewhere between positions corre- 
sponding to 17 and 40 mm above the base line. This 
was caused by a ‘“‘fungus-like’’ formation on the bottom 
of the copper damping box, which was removed January 
18. In the interval January 4 to 20, the largest hourly 
mean ordinate in H was about 30 mm and it is possible 
that the constraint occurred between 30 and 40 mm, in 
which case the recorded ordinates would be correct. 
The final hourly mean values of horizontal intensity, as 
prepared for publication in gammas, have been graphed 
and subjected to critical examination; no indication of 
abnormality was detected, but the data in this period 
must be used with some reservation. 


The Eschenhagen 
Vertical-Intensity Variometer 


Horizontality of Magnet.--Tests made in 1936 with 
a large auxiliary magnet indicated that at that time the 


axis of the magnet was in a horizontal position. Since 
no adjustments of the magnet mirror are possible, it 
was concluded that the mean direction of the axis of the 
magnet for each month during the years 1919 to 1935 
was never so much as one degree from the horizontal; 
departures of this order are due to the effect of tem- 
perature on the magnet. 

Scale Value.--Deflection observations for the deter- 
mination of the scale value of the vertical-intensity 
variometer were made at least once a month during the 
years 1919 to 1935. The auxiliary magnet was placed at 
three distances from the variometer magnet for all 
scale-value determinations except those made in the 


months of January to July, 1919, when only two distances 
were used. To correct for distribution effects, the ob- 
served scale values at each distance were multiplied by 
the factor (1+P/r2) in which r is the deflection-dis- 
tance in centimeters. The adopted value of the distri- 
bution-coefficient P was taken as 118 for the years 
1919 to 1927, inclusive, and as 112 for the years 1928 
to 1934, inclusive. In 1935 no value of P was required 
as scale-value determinations were made only with the 
Helmholtz coil. 

Scale Values with Helmholtz Coil.--Beginning Sep- 
tember 29, 1933, vertical~intensity scale values were 
determined almost daily with the Helmholtz coil.’ 
Through the remainder of 1933 and through all of 1934 
monthly determinations with the auxiliary magnet were 
made for comparison of the results so obtained with 
those obtained with the coil method and, the results be- 
ing satisfactory, the procedure requiring the use of the 
auxiliary magnet was abandoned at the end of 1934. 

Scale-Value Tabulations.--Tabulated scale values 
for all years 1919 to 1935 are shown in Table 4. For 
the years 1934 and 1935, the adopted scale values are 
based on determinations with the Helmholtz coil; in all 
previous years adopted scale values are based on de- 
flections with the auxiliary magnet. A summary of the 
daily scale values obtained in 1935 with the Helmholtz 
coil is given separately in Table 5 to show the range of 
values encountered over periods when abrupt changes in 
value did not occur. 

Temperature Coefficient.--An increase of one degree 
centigrade in the temperature of the Z variometer caused 
a decrease in the ordinate, h, corresponding to an ap- 
parent decrease in vertical intensity. For the number 
of gammas decrease per degree increase in temperature 
the value adopted was taken as 13.3 gammas for the 
years 1919 to 1930, inclusive, 13.0 gammas for the years 
1931 and 1932, and 13.5 gammas for the years 1933 to 
1935. 

Z Scale-Value Changes.--1919: The apparent change 
in scale value on March 7 may be attributed to the clean- 
ing of the variometer. On June 17 the scale value was 
changed by adjustments of the balancing weights. 

1920: On September 27 the scale value changed 
when the position of the trace on the magnetogram was 
adjusted. 

1921: On January 26 the scale value changed when 
the position of the trace on the magnetogram was ad- 
justed. On January 29 and June 16 it changed during the 
observation for scale value and on August 11 when the 
position of the trace on the magnetogram was adjusted. 

1922: On January 18 the scale value changed during 
the observation for scale value. On October 14 it 
changed after the prism was cleaned and at midnight 
December 31 when the position of the trace on the mag- 
netogram was adjusted. ; 

1923: On June 13 the scale value changed when the 
position of the trace on the magnetogram was adjusted 
and on November 26 it changed when the prism and mir- 
rors were cleaned. 

1924: At midnight December 31 the scale value 
changed when the position of the trace on the magneto- 
gram was adjusted. 

1925: On March 31 and July 15 the scale value 
changed when the position of the trace on the magneto- 
gram was adjusted. On September 25 and December 15 
it changed during observations for scale value. 

1926: On July 15 the scale value changed when the 
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position of the trace on the magnetogram was adjusted. 

1927: On January 26 the scale value changed when 
the variometer was jarred. On September 12 it 
changed during observations for scale value and on 
December 15 following an artificial disturbance due to 
magnetic material on the observer. 

1928: On February 28 the scale value changed fol- 
lowing an artificial disturbance due to magnetic mate- 
rial on the observer. On May 28 it changed after the 
magnet had been removed to examine the pivot and on 
November 21 when the position of the trace on the mag- 
netogram was adjusted. 

1929: On July 19 and at midnight December 31 the 
scale value changed when the position of the trace on 
the magnetogram was adjusted. 

1930: On September 30 the scale value changed 
when the position of the trace on the magnetogram was 
adjusted. 

1931: Scale-value changes occurred when the posi- 
tion of the trace was adjusted on February 1, following 
an abrupt break in the trace on April 20, during scale- 
value observations on September 24, and during scale- 
value observations on October 14. 

1932: Scale-value changes occurred following an 
abrupt break in the trace on January 30, during scale- 
value observations on June 14, when the position of the 
trace was adjusted on June 30, and during the tempo- 
rary presence of magnetic material in the vicinity of 
the observatory on September 28. 

1933: On January 4 the scale value changed when 
the position of the temperature spot was changed on the 
magnetogram. 


ABSOLUTE OBSERVATIONS AND 


Determinations of Declination. --Observations of 
declination were made weekly with magnetometer DTM 
CIW No. 7 in all years from 1919 to 1935. An observa- 
tion consisted of two sets of measurements, each set 
involving four readings with the magnet erect and four 
with the magnet inverted. These readings were pre- 
ceded and followed by readings on the ‘‘mark.’’ A cor- 
rection of -0/2 (easterly declination considered posi- 
tive) was applied to observed values of declination to 
reduce them to International Magnetic Standard. 

Determinations of Horizontal Intensity.--Observa- 
tions of horizontal intensity were made weekly through- 
out the years 1919 to 1935 with magnetometer DTM 
CIW No. 7. Each observation consisted of two sets, the 
first . th magnets erect and the second with magnets 
inverted. In the first set oscillation measurements 
were made first and then deflection observations at 
three distances. In the second set the deflection meas- 
urements were made first. A .vrrection was applied 
to the observed values to reduce them to International 
Magnetic Standard, as specified in the summary of con- 
stants for magnetometer No. 7 dated May 24, 1916. 

For the years 1919.0 to 1921.6, the equation for this 
correction was 


Heorr = -00052H. 


From measurements of moment of inertia of magnet 7L 


On April 30 an abrupt small change occurred in the 
trace, and this time was arbitrarily chosen for an in- 
crease in adopted scale value to correspond to an ap- 
parently more gradual change taking place in the scale 
value. 

On October 18 the sudden application of an electric 
current through the Helmholtz scale-value coil caused a 
change in the position of the Z-trace and in scale value. 

December 25 was arbitrarily chosen for a change in 
adopted scale value to correspond to gradual changes 
which occurred over a period of about twenty days. 

1934: On June 14, November 17, and December 10 
the adopted scale value was arbitrarily changed to 
correspond to the trend in the observed scale values. 

On July 17, August 14, and September 16 the scale 
value changed during the deflection observations to de- 
termine the scale value with the small magnet. Changes 
on other dates due to the same cause were not suffic- 
iently great to warrant a change in the adopted scale 
value. 

On July 31, and November 7, the scale value changed 
when the position of the trace on the magnetogram was 
altered. 

1935: On February 3, June 8, July 29, October 6, 
and November 14 the adopted scale value was arbitrar- 
ily changed to correspond to trend in the observed scale 
values. 

On June 30 and November 30 the scale value changed 
when the position of the trace on the magnetogram was 
altered. 

On May 2 the scale value changed following a sud- 
den shift in the trace. 


VARIOMETER BASE-LINE VALUES 


and its suspension in 1944, considered in relation to 
earlier inertia measurements, it was concluded that a 
correction to the preceding equation was required and 
that the new equation should apply from 1921.6. The 
equation as adopted in 1944 is as follows: 


H = 


corr = -0-00074H + (1926.0-t)0.0000517H. 


Values of horizontal intensity given later in various ta- 
bles for all years after 1921.6 are on the basis of the 
1944 equation for correction to International Magnetic 
Standard. 

Determinations of Vertical Intensity.--The ordi- 
nates of the Eschenhagen horizontal-intensity record 
and the adopted horizontal-intensity scale values and 
base-line values were used in conjunction with observed 
inclination, I, to obtain ‘‘observed’’ vertical intensity 
from the equation H tan I. Two sets of inclination ob- 
servations were usually made on one day of every 
week, with earth-inductor DTM CIW No. 2. Each set 
was composed of four settings with the spirit level and 
four with the coil and galvanometer, all with vertical 
circle east, followed by four settings with the spirit 
level and four with the coil and galvanometer, all with 
vertical circle west. No correction to International 
Magnetic Standard was necessary for values of inclina - 
tion obtained with earth-inductor No. 2. 


TABLES 13 


Comparison of Absolute Instruments. --At different 
times during the years 1919 to 1935 the observatory 


magnetometer No. 7 and the earth-inductor No. 2 were 
subjected to intensive comparison with field instru- 
ments sent out from the Department on land surveys; 
these instruments, upon return to the laboratory in 
Washington were compared with International Standard 
Magnetometer No. 3. 

Base-Line Values.--Tables 6 to 11, inclusive, give 
the discontinuities of adopted base-line values, the ob- 
served base-line values, and the base-line values a- 
dopted for the times of absolute observations of the ele- 
ments D, H, (or H’), and Z for all years 1919 to 1935. 
There was no specific rule for interpolating among ob- 


served values, such as the ones used by some observa- 
tories abroad. Rather, the adopted base-line values 
were derived from the observed values by careful con- 
sideration of the individual values and the monthly 
means; after 1932, in case of irregularity, the concur- 
rent performance of the la Cour magnetograph was ta- 
ken into consideration. 

In the course of routine base-line computations, 
comparisons are regularly made between the ordinates 
used in reducing the absolute observations and those 
embodied in the tabulations of hourly values, in order 
to find any systematic disparity such as might readily 
arise in direct scaling. 


BASIC HOURLY VALUES AND ASSOCIATED MEANS 


Basic Results.--Tables numbered 166 to 777 contain 
hourly values of the magnetic declination, horizontal inten- 
sity, and vertical intensity. The values represent the 
means for successive periods of one hour, the first one for 
each day being that for the hour commencing at midnight, 
120th east meridian mean time. To avoidtheuse of signs, 
the tabulated values of declination and of vertical intensity 
are intheir numerical sense, since both westerly declina- 
tion and vertical intensity at this observatory are negative 
inthe algebraic sense. The values were obtained from the 
records of the Eschenhagen magnetograph. After 1932, in 
cases of missing or faulty record from the Eschenhagen 
magnetograph, the values were filled in or verified from 
the records of the la Cour magnetograph. 


Scalings from the magnetograms, in terms of milli- 
meters of deflection from base line for horizontal and 
vertical intensity, but converted to degrees and minutes 
of arc for declination, were made and checked by the 
observatory staff for the entire period 1919 to 1935. 
Scale values and base-line values were likewise com- 
puted and checked at the observatory. Conversion of 
scalings in horizontal and vertical intensity to gammas 
has been made at the laboratory in Washington, after 
adoption of adjusted scale values and base-line values. 

A careful analysis of observed scale values and base 
lines was made in order that the adopted values might be 
based upon as long a series of determinations as was 
consistent with the behavior of the instrument. 

The temperature coefficients of the horizontal- and 
vertical-intensity variometers were obtained from a 
statistical analysis of the variations in the observed 
base-line values with temperature. 

The hourly mean ordinates of horizontal intensity were 
converted to gammas taking account of the variation of 
scale value withordinate. Thus ifthe meanordinate is h 
millimeters andthe scale value at that ordinate is given by 


€h =A + Bh, 


the value in gammas, uncorrected for temperature, is 
given by 


AH =[A+Bh/2]h. 


Owing to improper orientation of the magnet in the 
Eschenhagen horizontal-intensity variometer after Au- 
gust 10, 1921, the tabulated values for horizontal inten- 
sity from that date until December 31, 1935, except for 
the brief interval October 20 to November 20, 1924, rep- 
resent only a component, H’, in the direction 10° west of 


geographic north. Any hourly value of H’ may be cor- 
rected to true horizontal intensity, H, by the formula, 
H = H’/cos(10°+D), where D is the corresponding hour - 
ly mean value of declination, negative in sign for this 
observatory. If, on the other hand, only true departures 
in horizontal intensity are desired, say from the mean 
of day or the mean of some other interval, they may be 
obtained by adding, algebraically, to the departure in H’ 
from the mean H’ in the chosen interval, a quantity in 
gammas derived by multiplying the corresponding de- 
parture in declination, D, (in minutes), by 0.8; that i> 
Huep = gant 0.8Dgep- Thus, for a westerly depar- 
ture in D, the departure in H’ must be decreased to 
give the true departure in H. 

Before the improper orientation of the magnet inthe 
horizontal-intensity variometer was discovered, the 
tabulations of this element had been completed, with the 
tabular values chosen so as to be added to a rounded 
figure of 24,500 or 24,000 gammas. This rounded figure 
was to appear at the top of each tabulation of hourly 
mean values. Instead, from August, 1921, through De- 
cember, 1935, the values are between 100 and 200 gam- 
mas less than 24,000. The major part of this reduction 
was made because of the improper orientation of the 
magnet, in order to present the data as representative 
of a component of horizontal intensity in the direction 
10° west of geographic north. The smaller part of the 
reduction was made to adjust for revisions in the factor 
used for correcting values of horizontal intensity ob- 
served with magnetometer No. 7, to International Mag- 
netic Standard. The latter reduction ranged from 1 
gamma in 1922 to 18 gammas in 1935. In the years 1919 
and 1920 no corrections were necessary and the values 
at the top of each monthly tabulation of horizontal inten- 
sity are 24,500 for 1919 and 24,000 for 1920. In 1921 
the value of 24,000 appears on each monthly sheet 
through August, but a footnote on the August tabulation 
indicates that after August 11 the value must be altered 
to 23,879 gammas. Through all years thereafter this 
number is gradually made smaller until in December, 
1935, it is 23,831 gammas. 

Similarly, the values shown at the top of each month- 
ly tabulation of vertical intensity have been reduced by 
small amounts of from 1 to 35 gammas over the period 
from January, 1922, through December, 1935. These re- 
ductions were necessitated by the corrections of observed 
horizontal-intensity values to International Magnetic 
Standard, since the values of vertical intensity as tabu- 
lated had been based on the horizontal-intensity values 
before revision, used with observations of inclination. 
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The maximum and minimum columns on the tabu- 
lations of hourly mean values of each of the elements 
contain the momentary extreme values of the element 
for each day, together with the 120th east meridian 
times of their occurrence. 

The figures in the ‘‘character’’ column were as- 
signed on the scale of 0, 1, and 2 used in assigning 
international character figures, but they refer to cal- 
endar days (120th east meridian mean time). 

Computed Means.--The four lines at the bottom of 
each table show hourly means for composite days, 
computed from the individual hourly values tabulated 
for the various days of the month. The first of the four 
lines is derived from all the days, the days being taken 
according to local or 120° east meridian mean time. 
The other three lines are derived from selected days 
as indicated by the check-marks in the columns headed 
3%, 7°, and st, the original computations being carried 
one place further than the results shown. The general 
average of all the basic values falling in each of the 
four sets of days is given in the ‘‘Mean’’ column. 

In the selection of the ten quiet or ‘‘least disturbed’’ 
days of each month, taken, as in the case of ‘‘all days,’’ 
on 120° east meridian mean time, consultation was 
held with the Division of Terrestrial Magnetism and 
Seismology of the U. S. Coast and Geodetic Survey. 
The resulting selection was jointly established and 
was usually identical for the five observatories of the 
Survey and the two observatories of the Department. 
An effort was made to avoid days of marked noncyclic 
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change such as usually occur after severe magnetic 
disturbances. 

Selection of five international quiet days and of five 
international disturbed days was made by the Interna- 
tional Commission on Terrestrial Magnetism and Atmos- 
pheric Electricity at De Bilt and published in ‘“‘Caractére 
magnétique de chaque jour,’’ the selection being based on 
reports collected from magnetic observatories in all 
parts of the world. The international quiet and dis- 
turbed days begin and end with Greenwich midnight; 
the check-marks designating these days are on the 
lines referring to the like-numbered local days. The 
means are in the same columns, respectively, as the 
basic values from which they were computed. In the 
means for the five international quiet days, the upper 
value for the hour 7-8 (23-24 G.M.T.) and the lower 
value for the hour 8-9 (0-1 G.M.T.) represent, respec- 
tively, means for the last hour of each Greenwich day 
preceding and the first hour of each Greenwich day 
following an international quiet day. 

On seven occasions in the years 1919 to 1935, the 
mean for “‘all days’’ does not include all days of the 
month in all three elements D, H (or H’), and Z. Sim- 
ilarly, on four occasions the means for the internation- 
al quiet and disturbed days do not include five days for 
each element, the incompleteness of magnetograph rec- 
ord being responsible. In these cases all available 
complete days were used in taking the mean for each 
element, regardless of the number of complete days 
available in the other two elements for the same period. 


SUMMARY OF MONTHLY MEANS 


Monthly mean values of D,I, H, X, Y, Z, and F 
are presented in Tables 12 to 28. Monthly mean values 
of D and Z are abstracted from the tables of hourly 
values for all years 1919 to 1935. Monthly mean values 
of H for the period January, 1919, to August, 1921, are 
likewise abstracted from the tables of hourly values. 
After August, 1921, the monthly mean values of H are 
also values of true horizontal intensity but they were 
obtained through dividing values taken from the tables 
of hourly values of H’, by cos (10° + D), where D is neg- 
ative. The monthly mean values of X, Y, F, andI were 
computed from the monthly mean values of D taken out 
to 0’.01 and from values of H and Z taken to 0.1ly. 

Means are tabulated, below the monthly means in 
each year, for three groups of four months each and for 
the year. These were derived directly from the tabulat- 


ed monthly mean values with which they are associated. 
The three groups of months, designated by Roman nu- 
merals, are: I, January, February, November, Decem- 
ber; Il, March, April, September, October; I, May, 
June, July, August. 

The monthly mean values for all the elements in 
each of the four selected groups (all days, ten least dis- 
turbed days, etc.) are based on homogeneous data; that 
is, they are based only on those days in each group on 
which the records are complete for the three elements 
D, H, and Z. In those few months where the means 
which are given at the bottom of the tabulations of hour- 
ly mean values are not derived from homogeneous data 
for all three elements, the monthly mean values were 
obtained from unpublished means based on homogeneous 
data. 


SUMMARY OF ANNUAL MEANS 


A summary of annual mean values of D, I, H, X, 
Y, Z, and F for the years 1919 to 1935, inclusive, 


abstracted from the tables of monthly means, appears 


in Table 29. 


MEAN DAILY NONCYCLIC CHANGE 


Tables 30 to 46, inclusive, present monthly means 
of daily noncyclic change in the elements D, H, and Z 
for the four groups of days (all days, ten selected quiet 
days, five international quiet, and five international dis- 
turbed days) for the years 1919 to 1935. The tabular 


quantities A and B are defined in the tables; values 
of A and B were computed from unrounded means of 
hourly values. The average of A and B gives the 
monthly mean of the daily noncyclic change taken in the 
algebraic sense. A comparison of the values A and 
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B provides an estimate of the reliability of the noncyc- 
lic change as derived in this way. 

The noncyclic change in H is the noncyclic change 
in true horizontal intensity, obtained, from January, 
1919, to August, 1921, directly from the tabulations of 
hourly mean values, put after that time obtained through 
adding 0.8 of the noncyclic change in D (in minutes) to 
the noncyclic change in H’. 

The monthly mean values of daily noncyclic change 


in each of the four groups of days in any month are 
based on homogeneous data; that is, they are based only 
on those days in each group on which the records for 
all three elements, D, H, and Z are complete. In 
those few cases where the means of the three elements 
published at the bottoms of the respective tabulations of 
hourly values are not derived from homogeneous data, 
the monthly means of noncyclic change were obtained 
from unpublished means based on homogeneous data. 


DIURNAL-VARIATION TABLES 


The monthly mean diurnal variations in D, I, H, X, 
Y, Z, and F are presented in Tables 47 to 165 for four 
groups of days for the years 1919 to 1935. The tabular 
values are the means for the hourly intervals indicated 
at the heads of the columns. In the tables for all days 
and for the ten selected days these intervals pertain to 
120° east meridian mean time, whereas in the tables for 
the five international quiet days and the five internation- 
al disturbed days the intervals pertain to Greenwich 
mean time. 

Hourly values of AD, AH, and AZ in the diurnal var- 
iations of D, H, and Z, respectively, were computed to 
0’.01 in D and 0.1y in H and Z. Hourly values of AH re- 
fer to the diurnal variations in true horizontal intensity. 
After August, 1921, and until December, 1935, except 
for the period October 20 to November 20, 1924, the 
values of AH were derived from the values, AD and AH’, 
in the diurnal variation of D and H’ by the formula: 


AH = 1.00 AH’ + 0.80 AD 


Diurnal Variations of Derived Elements. --Diurnal 
variations, for each of the four selected groups of days, 
in the elements X, north component; Y, east component; 
F, total intensity; and I, inclination were derived from 
the diurnal variations in the observed elements D, dec- 
lination; H, horizontal intensity; and Z, vertical intensi- 
ty. The elements, X, Y, F, and I are defined by the fol- 
lowing equations: 


I = arc tangent Z/H 


From these equations may be obtained the following ex- 
pressions, correct to a first order approximation, for 
AX, AY, AF, and AI which define the respective diurnal 
variations in the above elements in terms of the quanti- 
ties AD, AH, and AZ, the latter defining the diurnal var- 
iations in declination, horizontal intensity, and vertical 
intensity, respectively: 


AX = cos D AH - H sinD sin 1’ AD 


AY = sin D AH + HcosD sin 1’ AD 


AF =cosI AH + sinI AZ 


Al = H AZ - Z AH 
(H2+ Z2)sin 1’ 


In these expressions AD and AI are given in minutes of 
arc. Mean values of D, H, and Z for all days over a pe- 
riod of one or more years being used and account being 
taken of the fact that D, being west, and Z, being toward 
the nadir as referred to north-seeking end of a magnet, 
are both negative at Watheroo (as is also I), the numeri- 
cal coefficients in the above equations were determined. 
Care was taken to insure that the approximations, in- 
volved in the above expressions, justified the precision 
in the computed quantities which is indicated by the num- 
ber of significant figures recorded in the tabulations. 
Having determined suitable numerical coefficients, 
hourly values of AX, AY, AF, and AI in the diurnal var- 
iations of X, Y, F, and I were computed from the hourly 
values of AD, AH, and AZ by the following formulas: 


X = H cosine D 

Y = HsineD 

F = JH? + 22 
Year AX= AY= 
1919 1.00AH+0.55AD 7.21AD -0.08AH 
1920 1.00AH+0.55AD 7.21AD-0.08AH 
1921 1.00AH+0.55AD 7.21AD-0.08AH 
1922 1.00AH+0.55AD 7.21AD-0.08AH 
1923 1.00AH+0.54AD 7.18AD-0.08AH 
1924 1.00AH+0.54AD 7.18AD-0.08AH 
1925 1.00AH+0.54AD 7.17TAD-0.07AH 
1926 1.00AH+0.54AD 7.17AD-0.07AH 
1927 1.00AH+0.535AD 7.15AD-0.075AH 
1928 1.00AH+0.53AD 7.15AD-0.074AH 
1929 1.00AH+0.53AD 7.15AD -0.073AH 
1930 1.00AH+0.52AD 7.15AD-0.072AH 
1931 1.00AH+0.51AD 7.15AD-0.071AH 
1932 1.00AH+0.50AD 7.15AD-0.069AH 
1933 1.00AH+0.49AD 7.16AD -0.068AH 
1934 1.00AH+0.48AD 7.16AD -0.066AH 
1935 1.00AH+0.47AD 7.16AD-0.065AH 


0.44AH-0.90AZ 
0.44AH-0.90AZ 
0.44AH-0.90AZ 
0.44AH-0.90AZ, 
0.44AH-0.90AZ 
0.44AH-0.90AZ 
0.44AH-0.90AZ 
0.44AH-0.90AZ 
0.435AH-0.90AZ 
0.435AH-0.90AZ 
0.435AH-0.90AZ 
0.434AH -0.90AZ 
0.433AH-0.901AZ 
0.433AH-0.901AZ 
0.433AH-0.901AZ 
0.433AH-0.901AZ 
0.433AH-0.901AZ 


0.05464H+0.0265AZ 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ, 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ 
0.0546AH+0.0265AZ 
0.0545AH+0.0263AZ 
0.0545AH+0.0262AZ 
0.0545AH+0.0262AZ 
0.0544AH+0.0262AZ 
0.0544AH+0.0261AZ 
0.0544AH+0.0261AZ 


16 


The published values are rounded to the nearest one- 
tenth of a minute in AD and to the nearest gamma in 
AH, AZ, AX, AY, and AF. 

On account of the small amplitude in the diurnal 
variation of inclination at Watheroo, and because the 
estimated reliability of the quantities AH and AZ war- 
ranted it, the values of Al were computed to 0'01. 

The published means for the groups of four months 
as indicated by the Roman numerals in the second col- 
umn, I, January, February, November, December; II, 
March, April, September, October; III, May, June, July, 
August; and for the year, were obtained from the round- 
ed values through the year 1931. From 1932 the means 
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were obtained from monthly values of AD and AZ before 
rounding and from the monthly rounded values of AH, 
AX, AY, and AF. 

In each of the four groups of days, the monthly mean 
values of diurnal variation for all the elements are 
based on homugeneous data; that is, they are based on 
only those days ineach group on which the records of all 
three elements, D, H, and Z are complete. Thus in the 
few cases where the means for D, H, and Z published 
at the bottoms of the respective tabulations of hourly 
values are not derived from homogeneous data, the 
monthly mean values of diurnal variation were obtained 
from unpublished means based on hor’: zeneous data. 


REPRODUCED MAGNETOGRAMS 


Magnetograms for the days selected for reproduc- 
tion by the International Commission of Terrestrial 
Magnetism and Terrestrial Electricity are published in 
Figs. 34 to 251, together with such adjacent intervals 
as appeared of unusual interest. The magnetograms are 
reproduced photographically, reduced to approximately 
half size. 

Each magnetogram is marked withthe date and hours, 
Greenwich mean time. The declination and vertical-in- 
tensity traces are marked D, and Z, respectively. Until 
A~tust 10, 1921, the horizontal-intensity trace is 
1.’.rked H. After August 10, 1921, the horizontal-inten- 
sity trace is the record of a component of horizontal in- 
tensity in the direction 10° west of geographic north and 
is marked H’, except in the interval October 20 to No- 
vember 20, 1924, when true horizontal intensity was re- 
corded and the trace for October 23 is marked H. The 
“*0’’ of the scale for each element is placed opposite 


the appropriate base line. Temperature traces from 
the horizontal- and vertical-intensity variometers are 
marked H-Temp. and Z-Temp., respectively. 

Movements toward the top of the magnetogram cor- 
respond to an increase in horizontal intensity and west- 
erly declination and a decrease in the numerical value 
of the vertical intensity. Scales for each of the ele- 
ments are drawn on the traces. Since the horizontal-in- 
tensity scale value increases with ordinate, the scale is 
so marked that divisions of different lengths appear at 
the ordinates to which they apply. The scale for the Z- 
temperature trace is such that an upward movement of 
10 mm on the original magnetogram corresponds to an 
apparent increase of about 8.3y in the numerical values 
of both horizontal and vertical intensity. The tempera- 
ture trace from the horizontal-intensity variometer has 
approximately one-tenth the sensitivity of the Z-tempera- 
ture trace. 


DIURNAL-VARIATION CURVES AND INTERRELATION HODOGRAMS 


Diurnal-variation curves for D, H, Z, and I in the 
case of ‘‘all days’’ have been plotted in Figs. 252 to 268 
for each year from 1919 to 1935, and. for the three groups 
of months in each year, namely: I, January, February, 
November, and December; II, March, April, September, 
and October; and III, May, June, July, and August. 


The interrelation of diurnal variation in inclination 
and in horizontal and vertical intensity in the years 1919 
to 1935 is shown by hodograms in Figs. 269 to 285 for 
each year in the case of all days, ten least-disturbed 
days, five international quiet days, and five international 
disturbed days. 
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MAGNETIC ACTIVITY AND STORMS aly 


REVIEW OF MAGNETIC ACTIVITY AND STORMS, 


The more interesting features revealed by the mag- 
netoyrams at Watheroo for 1919 through 1935 are de- 
scribed by months in the various sections of this review. 
Greenwich mean time is used throughout. A positive 
change indicates an increase in horizontal intensity 
(H), in west declination (D), and in the numerical value 
of vertical intensity (Z). Magnetic storms are described 
in detail. Each ‘‘sudden commencement”’ has been noted 
and the magnitude of its principal movements recorded. 
The times of occurrence of sudden commencements have 
been stated more briefly than other times mentioned in 
this review, the day, hour, and minute of occurrence be- 
ing shown together as, for example, 3d 18h 13m for the 
sudden commencement on January 3, 1919, at 18h 13m. 
This method of notation aids in tabulation of commence- 
ment times for purposes of study of storm phenomena. 
Sharp, rapid, and sudden initiatory movements not 
classifiable as sudden commencements have been simi- 
larly treated. For a movement to be classified as a sud- 
den commencement it must have been preceded by con- 
ditions quieter than those which followed, and must have 
involved an abrupt movement in all three elements, the 
outstanding one in H being an increase. Very small 
movements in D and Z were not measured and in no 
case was a movement considered a sudden commence- 
ment when the trace was very much disturbed during 
the immediately preceding hours. , 


1919 


The year 1919 was marked by great magnetic activ- 
ity. Several storms of unusual intensity occurred dur- 
ing this period; numerous milder storms so disturbed 
the records that quiet days were scarce. October and 
December were the most disturbed months of the year, 
and the minimum of activity occurred in June and July. 
Storms of unusual violence occurred on August 11 and 
12, and on December 14 and 15. The most active period 
of the year was from 16h on October 1 through October 
9 when a series of four storms occurred, two of which 
rivaled in intensity those of August and December. 

January.--Following a fairly quiet interval a mag- 
netic storm began with a sudden commencement (H, 
+22y; D, -2’; Z, -9y) at 3d 18h 13m. After attaining 
a maximum value at about 20h, H fell to a minimum at 
ih 28m on January 4 and then to a second and lower 
minimum at 13h 54m. The elements continued quite ac- 
tive through January 5. Ranges were: H, 1437; D, 20’; 
and Z, 131y. By the end of January 9 the elements had 
become quiet and continued so until another storm of 
lesser intensity began with a sudden commencement at 
12d 23h 23m (H, +5y; D, -1’ and +4’; and Z, -7y and 
+207). H increased at first and then fell off 82y to a 
minimum at 10h 6m on January 13, recovering to near- 
ly normal values at the end of the day. The ranges in 
D and Z were 18’ and 86y, respectively. 

A period of renewed activity which may be classed 
as another storm began abruptly at 14d Oh 56m. The 
first movements were: H, +19y; D, -3’; and Z, +11y. 
H increased until 3h 8m and then fell off 113y toa 
minimum at 8h 18m. The ranges were 21’ for D and 
lly for Z. Recovery was complete by the tnd of the day. 


1919-1935 


Considerable disturbance was recorded from January 
16 through January 23, diurnal ranges of approximately 
100y in H and Z being recorded several times. After 
this the elements were quiet until the last day of the 
month. A storm began with a sudden commencement at 
31d 10h 43m (H, -3y and +41ly; D, -1’ and +1’; and 
Z, -5y and +5y). H increased to a maximum at 13h 8m, 
executing small rapid movements which continued with 
diminishing intensity for several days. 

February.--H continued to decrease until 5h 57m 
on February 1, falling 109y from the high of January 31. 
Further excursions during the storm produced ranges 
for H, D, and Z of 131y, 18’, and 114y, respectively. 
The regular diurnal variation, clearly discernible dur- 
ing the last days of the storm, was of unusually large 
amplitude. After a quiescent period from February 6 
through February 12 during which unusually quiet con- 
ditions obtained, the traces were somewhat disturbed 
until registration was suspended on February 18. 

March.--Registration was resumed on March 7 and 
comparatively calm days prevailed until March 14 when 
several bays appeared in the traces of all elements. 
Following a very quiet interval a storm began at 16h on 
March 19 and continued until the latter part of March 
23. This storm was characterized by large, though not 
rapid, movements in all elements. H attained its max- 
imum and minimum values at 22h 23m on March 20 
and 4h 58m on March 21, respectively, about which 
times the elements were most active. Ranges for the 
storm were: H, 144y;D, 27’; and Z, 14" . A strong 
disturbance began during the latter part cf March 27 
and continued with diminishing intensity to the end of 
the month. This disturbance exhibited no large move- 
ments, but was characterized by an almost continuous 
series of pulsations for the first two days of its exist- 
ence. 

April.--The first few days of the month were quiet. 
Following a particularly quiet period of 40 hours a dis- 
turbance began with a sudden commencement (H, -2y 
and +26y; D, -2’; and Z, -107) at 6d 7h 51m. Bays ap- 
peared in all traces on April 8, after which the activity 
subsided, only lesser irregularities appearing in the 
traces during the next few days. A moderate storm be- 
gan about 12h on April 16. It attained its maximum in- 
tensity between 8h 0m on March 17 and 8h 0m on 
March 18, large movements appearing in all elements. 
The maximum in H occurred at 16h 0m on March 18 
and the minimum at 9h 47m on March 17. The ranges 
were: H, 14ly; D, 16’; and Z, 115y. The disturbance 
died out gradually, the traces becoming fairly smooth 
on April 25. Bays occurred in all three elements on 
April 21, 23, and 29. 

May.--A storm of unusual proportions began at id 
22h 55m with a sudden commencement (H, +14y;D, +1’ 
and -3’; and Z, +2y and -10y) following a rather quiet 
period. Following the first movement, H climbed 3ly 
above its initial position to a maximum at Oh 30m on 
May 2, after which it fell 112y to a first minimum at 
3h 30m. Thereafter the element began an upward 
march of 159y, attaining its maximum ina bay at 14h 
44m. Thence it fell 265y tc a second minimum at 11h 
Om on May 3. The storm exhibited both large movements 
and pulsations. The ranges were: H, 256y; D, 31’; and 
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Z, 166y. Fairly quiet conditions were restored by May 7, 
and persisted for several days thereafter. The quiet days 
were followed by a disturbed period beginning with May 13 
and lasting until the endofMay 15. Bays appear in the 
traces at about 13h on May 13, 14, and 15. 

Except on May 17no activity appeared until a disturb- 
ance began in the afternoon of May 21. It was characterized 
by no large movements but by pulsations of short periods 
and large amplitudes which continued into May 22. The 
next few days were active, exhibiting numerous though ill- 
defined bays inallelements. Although not followed by an 
increase of activity a sudden commencement occurred at 
25d 8h Om (H, +15y; D, -1’ and +2’; and Z, -3y and 
+7y). After the first half of May 27 the elements were quiet. 

June.--A sudden commencement (H, +4y) at 2d 10h 
Om was followed by pulsations which lasted approxi- 
mately 24 hours. Very quiet conditions prevailed until 
the early part of June 9 when a disturbance began which 
continued into June 13. The traces became irregular a- 
gain at the end of June 22 but this activity subsided after 
June 26. Ingeneral, the month was remarkably quiet. 

July.--A mild disturbance was preceded by a sudden 
commencement (H, +8y; and Z, -2y) at 1d 13h 14m. 
The next few days were irregular, the elements gradually 
assuming a quiet character by July 5. Irregularities which 
began during the latter part of July 7 died out during July 14. 
A sudden movement of all elements at 17d 5h 15m initiated 
a mild disturbance which continued into July 18. The great- 
est activity of the month began about the middle of July 22 
and continued through July 23. Owingtoabayatabout 19h 
onJuly 22,the range in H recorded during this interval 
was 116y. The remainder of the month was quiet. 

August.--There was no noteworthy activity during 
the first few days of August; an extraordinarily severe 
storm broke on August 11. The first indication of this 
disturbance came at 6h 6m with a rapid movement in 
H although D and Z were not appreciably disturbed un- 
til Th Om. For two hours immediately preceding the 
storm, H had shown an unusual decrease. The first 
three hours of the storm were characterized by rapid 
movements of all elements too short in period and too 
great in amplitude for the instruments to follow. At 
9h 25m the H spot passed off the trace. The H magnet 
was caught in its housing. The magnet was released by 
the observer and the H spot was returned to the trace 
at about 13h, but it went off again at about 16h, and was 
again caught. From 9h to 16h the D and Z traces ex- 
perienced large but comparatively slow movements al- 
though the few H changes which were recorded during 
this interval were rapid. Rapid movements of D and Z 
reappeared at about 16h 22m. The H magnet was re- 
leased by the observer at 22h 29m and upon returning 
to the sheet it exhibited rapid movements which contin- 
ued in all three elements until 11h on August 12. Small- 
er and slower movements continued until 19h Om, when 
the storm ended as abruptly as it had begun. The mini- 
mum and maximum values of D occurred at 9h 39m 
and 15h 50m; of Z, about 8h and about 6h on August 11. 
The maximum of H occurred about 8h on August 11, 
and the minimum occurred during the time that the mag- 
net was off the sheet. The ranges were: H, greater than 
2247; D, 84’; and Z, 378y. 

The 32-hour period immediately following the storm 
was one of the most quiet intervals of the year; the val- 
ue of H, however, was depressed far below its normal 
value, the mean value for August 13 (local day) being 
57y below the mean for the month, although quiet days 
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are usually several gammas higher than the monthly 
mean. 

A minor disturbance which resulted in a consider- 
able depression of H began at 18d 20h 55m. The total 
range of H was 133y. The elements continued active 
for nearly forty-eight hours. Mild activity, coupled 
with quiet intervals, prevailed for the remainder of the 
month. The only other interesting feature was a sudden 
commencement (H, +3ly; D, -1’ and +1’; and Z, -4y) 
at 28d 12h 57m, whichmarked the beginning of a slight 
increase in the activity. 

Aurorae and disturbances on telegraph lines were 
reported from the southern part of Australia the night 
of August 11. 

September.--Preceded by a very quiet interval, a 
disturbance characterized by large slow movements 
began with a sudden commencement (H, +197; D, -1’ 
and +2’; and Z, -5y and +5y) at 2d 12h 22m. The 
maximum of H was attained a few minutes after the 
beginning after which a decrease of 79y brought the 
value to the minimum for the storm at 4h 37m on 
September 3. The disturbance lasted through Septem - 
ber 3. Another disturbance began on September 6 and 
continued into the first half of September 7. Large 
slow movements characterized the H trace although 
the other elements were not greatly disturbed. Mini- 
mum and maximum values of H were reached at 12h 
54m on September 6 and 1h 52m on September 7, re- 
spectively, the range being 113y. A few bays constitut- 
ed the only interesting features of the traces until the 
beginning of a storm on September 18, although the in- 
tervening period was somewhat disturbed. A sudden 
commencement (H, +4y and -3y; D, -1’ and +3’; and Z, 
-3y and +137) at 18d Oh 8m marked the beginning of 
this storm which did not acquire its full intensity until 
September 19. The maximum in H occurred at 0h 33m 
on September 18, and the minimum occurred at 11h 
23m on September 19, giving a range of 131y. Ranges 
in D and Z were 21’ and 1637, respectively. The last 
part of the storm was marked by a large bay in H be- 
ginning at 9h 43m on September 20 with an amplitude 
of +79y. Another storm began during the first half of 
September 24 and continued into September 25. It was 
distinguished by two large bays in H which gave the 
range of the storm in that element 1307. Ranges in D 
and Z were 22’ and 143y, respectively. After this dis- 
turbance the month was comparatively quiet, except for 
a sudden commencement (H, +147) at 30d 16h 12m. 

October.--A violent though short-lived storm began 
with a sudden commencement (H, +47y; D, -2’; and Z, 
-16y) at 1d 16h 11m. The disturbance was quite typi- 
cal of the large-movement type of storm, the maximum 
in H being attained in the first hours at 17h 43m; the 
minimum was reached at 2h 17m on October 2, after 
which the element proceeded toward recovery of normal 
values. The storm ended in a bay toward the end of Oc- 
tober 2. Ranges were: H, 1997; D, 16’; and Z, 125y. 

Early on October 3, however, H started on another 
downward excursion in what appears as a second dis- 
tinct storm. Except for the first movements this dis- 
turbance resembled in general character the preceding 
one. The range in H was 120y, ranges in D and Z be- 
ing 16’ and 174y, respectively. Hardly had the trace 
quieted down before a third distinct disturbance broke 
with a sudden commencement (H, +24y; D, +1’ and -2’; 
and Z, -12y) at 4d 4h 28m. There were no large ex- 
cursions in any of the elements. Throughout most of the 
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storm the H trace exhibited a serrated appearance 
with periods of about one hour and amplitudes about 
30y. 

The apparent end of this storm constituted the be- 
ginning of the next with a sudden commencement (H, -5y 
and +21y; D, +1’ and -2’; and Z, -8y) at 5d 5h 53m. 
This storm was of markedly different character from 
the preceding ones, consisting of strong but very rapid 
movements, which for a few short periods were unre- 
cordable. Considering the rapidity and magnitude of 
movements, the range, and the duration, it was the most 
severe of the series. The ranges in the three elements 
were: H, 2107; D, 43’; and Z, 277y. During the latter 
part of October 6 the trace quieted down, remaining free 
from any distinctive disturbance until a sudden com- 
mencement (H, +18y; D, +1’ and -3’; and Z, +3y and 
-12y) at 8d 21h 30m marked the beginning of a mild 
storm. After the initial rise in the first few minutes of 
the disturbance, H continually decreased until the min- 
imum was reached at 11h 48m on October 9, a peak at 
15h 7m giving the maximum of the storm. 

From October 10 to the latter part of October 15 
traces were not disturbed. A bay-like formation run- 
ning from 0h to 16h on October 16 of amplitude -113y 
in H and a few bays scattered throughout the period 
constituted the only activity until the beginning of a mild 
storm at 3h 7m on October 22. Although this storm 
started rather sharply, the first movements were not 
fast enough to be described as a sudden commencement. 
H rose to a maximum at about 6h 50m, fell to the first 
minimum at about 12h 51m, climbed to a second maxi- 
mum at 2h 25m on October 23 and then fell rapidly to a 


second minimum at 7h 32m. Ranges for the storm were: 


H, 145y; D, 16’; and Z, 135y. Minor perturbations faded 
out so that the 48-hour period, beginning at 14h on Octo- 
ber 24 was exceptionally quiet. A sudden commencement 
(H, -2y and +24y; D, -1’; and Z, -6y) at 26d 14h 37m 
ushered in a storm which lasted nearly 24 hours. At- 
taining its maximum in the first few minutes of the dis- 
turbance, H fell 112y ina little over 14 hours. The 
ranges in the other two elements were: D, 18’ and Z, 
91y. Activity again appeared on October 28, dying out 
toward the end of the month. 

Noyember.--The first few days of the month were 
quiet. A sudden commencement in H (+11y) at 3d 13h - 
53m was not followed by an appreciable disturbance. A 
short storm began with a sudden commencement in H 
(-2y and +23y) at 4d 9h 16m. After the initial rise, H 
fell off 129y to a minimum at 15h 8m. Except for a 
slight activity on November 11 there was no other dis- 
turbance until a sudden commencement (H, +10y and Z, 
-4y) at 16d 4h 33m ushered in a mild but protracted 
disturbance. Pulsations persisted throughout the storm 
which ended in a pair of ill-defined bays at about 16h 
on November 18. Some pulsations which had a period 
of approximately one minute appearing at about 18h on 
November 28 constituted the only other interesting ac- 
tivity of the month. 

December.--Mild activity prevailed for the first 
half of the month. At 6h on December 14 H began de- 
creasing sharply, marking the beginning of a period of 
storm activity. The activity reached its climax on the 
evening of December 15 when the traces swept across 
the magnetograms in unusually large departures. Early 
on December 15 H had recovered to more normal 
values but it again fell off to a low at about 11h 12m, 
passing slightly off the sheet. The maximum of the 


storm occurred 21 minutes later at 11h 33m. The 
range in H, which was the range of the storm, for this 
short period alone was greater than 173y. The ranges 
in D and Z were 41’ and 305y, respectively. During 
December 16 the storm activity completely stopped, the 
24-hour interval beginning at 17h on December 17 be- 
ing one of the most quiet of the month. Mild activity 
prevailed from then into December 25 after which the 
traces became rather quiet. 


1920 


Although the storms of 1920 were fewer and less in- 
tense than those of 1919, a continual unrest of the mag- 
netic elements marks the year as one of more than the 
average activity. Only one storm, that of March 22, was 
of sufficient intensity to cause loss of trace. June and 
July were the most quiet months of the year. 

--Minor irregularities in the traces were 
evident during the first two days of the month but died 
out, leaving the record comparatively smooth until 13h 
on January 6 when the activity was renewed. A sudden 
commencement (H, +26y; D, +1’; and Z, +3y) at lid 
13h 10m marked the beginning of a mild disturbance 
which lasted until 10h on the following day. The traces 
remained irregular during the succeeding days attaining 
a maximum of activity on January 21. Following a quiet 
interval of 36 hours, activity began at 6h 56m on Jamu- 
ary 28 which persisted to the end of the month. 

February.--The first five days of the month were 
quiet. A period of minor disturbance began at about 8h 
on February 6 and continued into February 8. The next 
disturbed period began during the first part of February 
11. After subsidence of this disturbance on February 15, 
activity of storm proportions appeared, marked by a 
sharp decline in H of 102y from 6h 52m to 13h 26m | 
on February 16 followed by a large bay. The ranges for 
the storm in the other elements were: D, 16’ and Z, 
1lly. The activity subsided during February 18. The 
remainder of the month was quiet except for an interval 
of activity marked by a decline in H beginning at 8h on 
February 24, recovery from which was attained by the 
end of February 25. 

March. --The first few days of the month were quiet. 
A sudden commencement (H, -4y and +43y; D, -2’ and 
+3’; and Z, -8y and +8y) at 4d 11h 39m marked the 
beginning of the second largest storm of the year. After 
the initial movement H decreased steadily, and, after a 
brief rise, fell to a first minimum at 2h 14m on March 
5; the minimum of the storm occurred several hours 
later at Th 23m, 265y lower than the value attained in 
the initial movement. The ranges in D and Z were 22’ 
and 124y, respectively. The storm was characterized 
by large movements in H, very rapid movements being 
few. Nearly normal values in H were not recovered un- 
til the last part of March 6. Although the traces for the 
next few days were irregular, no noteworthy activity oc- 
curred until a sudden commencement (H, -3y and +62y; 
D, -2’ and +3’; and Z, -8y and +7y) at 14d 12h 52m 
ushered in a short magnetic storm which was marked 
by violent movements ofthe H trace for four hours. The 
range of H for this storm was 1157, occurring during 
the first few hours of disturbance. The record contin- 
ued disturbed until about 10h on March 16. The quiet 
period was short-lived, however, being interrupted by 
a sudden commencement (H, +18y) at 16d 18h 2m 
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which initiated a period of minor activity lasting until 
March 18, during which several series of pulsations 
appeared. The most intense ~‘orm of the year began 
with a sudden commencement (H, +22y; D, -2’ and +2’; 
and Z, -8y and +4y) at 22d 9h 10m. H aitained its 
maximum, 33y higher than its value at the beginning of: 
the storm, at 10h 32m and then fell rapidly, passing off 
the paper between 14h and 15h, a decline of over 300y. 
After passing off the paper the H trace moved violently 
back and forth as evidenced by momentary spots on the 
paper. Meanwhile the other elements exhibited large 
movements, the maximum range in Z occurring during 
this period. Bet’ cen 19h and 20h the H trace returned 
to the paper, executing rapid movements, one of which 
reached a value only 125y below the maximum of the 
storm. Between Oh and 1h on March 23 the H trace 
again passed off for more than four hours. At about 7h 
the trace again began to appear and permanently return- 
ed shortly after 9h. Exponential recovery of the ele- 
ment did not set in until 8h on March 25. Large move- 
ments in the other elements ceased at about 20h on 
March 22, being succeeded by smaller rapid movements 
which lasted until 9h on March 23. The ranges for the 
storm were: H, more than 3007; D, 45’; and Z, 315y. 
The traces continued somewhat active until the begin- 
ning of March 28, after which time they remained quiet 
until the end of the month. 

April.--The quiet condition which closed the preced- 
ing month continued until about 7h on April 4 when a 
disturbance which was characterized by pulsations and 
a few bays began. A range of 102y in H was recorded. 
Before the end of April6 the activity had subsided. At 
about Oh on April 15 a storm be’ an which was distin- 
guished by the absence of large or rapid movements and 
a considerable depression of H. The range of H for the 
storm was 136y. At about 9h on April 16 H had recov- 
ered and the traces were free of activity until about 1h 
on April 17 when activity was renewed, large movements 
persisting until about 10h on April 19. A large depres- 
sion in the H trace beginning at Oh on April 20 and last- 
ing for 24 hours, and a similar occurrence on April 24 
constituted the only remaining activity of the month. On 
April 30, however, the traces were somewhat irregular. 

May.--The disturbance which began on the last day 
of the preceding month materialized into activity of 
storm proportions, H having exhibited a total range, in- 
cluding the maximum of April 30, of 15ly. The rangein 
Z was 110y. Small irregular movements were in evi- 
dence into May 3, after which the traces became quiet. 
From 20h on May 8 to 20h on May 9 the elements were 
active. Following a quiet period, a storm began witha 
sudden commencement (H, +11y) at 13d Oh 21m. 
There was little activity for the early period of the 
storm, particularly in D and Z. Between 14h and 15h 
all elements became very active, and H exhibited its 
first appreciable decrease. The traces were still active 
up to the middle of May 16. The range in H was 123y. 
The traces became irregular again toward the end of 
May 26. A period of maximum activity was reached dur - 
ing the 24-hour interval beginning at 10h on May 28 af- 
ter which the activity began to subside. The elements 
were extremely quiet as the month closed. 

June.--Except for some irregularity on June 4, fairly 
quiet conditions prevailed until the latter part of June 9. 
Large movements set in at about 7h on June 10. A ma-- 
ism and a minimum at 1h 37m and at 12h 26m, re- 
spectively, on June 10 gave a range of 115y in H. D anc 





Z exhibited ranges of 18’ and 1227, respectively, on 
this day. After June 11 the traces were comparatively 
quiet. A sudden commencement (H, +6y) at 28d lih 
56m preceded a minor disturbance which was the only 
other activity of the month. 

July.--~The first five days of the month were ex- 
tremely quiet. A minor disturbance starting on July 6 
and ending on July 9 reached its maximum of activity 
on july 8. From 12h on July 15 to ih on July 16 there 
were large movements of the elements, principally in 
H, giving that element a range of 10ly. Up to the be- 
ginning of July 27 there was little activity, and from 
that time to the end of the month the elements were 
exceptionally quiet. 

August.--Conditions were very quiet up to August 4. 
From this time onward the traces generally exhibited 
but mildly disturbed condition, being most active from 
Oh August 14 to 8h August 15 and from 12h August 21 
to 12h August 22. The intervals 10h August 16to | 
Oh August 18 and 12h August 25 to 10h August 27 stand 
out as being comparatively quiet, although the last few 
hours of the latter period were marked by small pulsa- 
tions. 

September.--The traces showed activity at the be- 
ginning of the month. A sharp decline in H starting 
shortly after 4h on September 3 marked the beginning 
of a mild storm which lasted until 11h on September 5. 
The range during this period, however, was only 90y in 
H and 99y in Z. After a brief respite, activity was re- 
newed at the beginning of September 8 and continued un- 
til the latter part of September 11. This second dis- 
turbance was somewhat more violent than the preceding 
one, although the range in H (1007) was not much great- 
er, while the range in Z was less. Activity was re- 
newed at about 16h on September 13, and continued 
with varying intensity into September 18. Although there 
were some large movements during this interval the 
usual characteristics of a storm were lacking. A storm 
began with a sharp movement in all three elements at 
2h 15m on September 22 although the motion was too 
irregular to be considered a sudden commencement. In 
30 minutes the value of H had increased 18y. Shortly 
afterward it fell to a minimum at about 11h 56m. 

T!~ maximum value of that element for the storm oc- 
curred at 21h 23m. The range in H was 101y, the 
ranges in the other elements being slight. The storm 
subsided early on September 23, and was followed bythe 
longest quiet period of the month. The second storm of 
the month broke at 22h 55m on September 27 in a sharp 
movement like the preceding one. After a little over 
three hours H began to decrease. At 13h on September 
28 large movements began in all elements attaining the 
following ranges: H, 1857; D, 21’; and Z, 161y. H be- 
gan to recover shortly after 7h on September 29 and 
was continuing its recovery when the month closed. 

October.--The elements remained somewhat active 
after the preceding storm until about the beginning of 
October 3, a large bay in each element between 17h and 
18h on October 2 being the outstanding feature of this 
interval. Activity again increased at 9h on October 4 
and continued with varying intensity until the end of Oc- 
tober 7. At 3h on October 10 H began to decline more 
sharply, and, after a series of irregular movements, 
recovered nearly normal values before the end of the 
day. The traces were slightly irregular although not 
active from this time until 17h on October 22 when an 
abrupt movement marked the beginning of another active 
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interval. From 22h on October 23 to 11h on October 
24 and from 12h on October 25 to 11h on October 26 
were the times of greatest activity. The disturbance 
ceased toward the end of October 29 almost as suddenly 
as it had begun. Ranges of over 100y in Z were re- 
corded on October 25, 27,and 29. The rest of the month 
was extremely quiet, except for the last four hours. 

November.--The traces became irregular at the be- 
ginning of November 1 and continued so until the latter 
part of November 7, when the activity ceased. Through 
November 11 the traces were extremely quiet. A sharp 
movement at 11h 49m on November 15 marked the be- 
ginning of a periodof mild activity which lasted until 20h 
on November 18. Except for a period from 14h on No- 
vember 21 to 2h on November 22 there was no marked 
activity until a sudden commencement (H, -2y and +31y; 
D, -1’ and +2’; and Z, -4y and +4y) at 26d 12h 56m 
ushered ina storm. The sudden commencement was 
preceded by about three hours of irregular pulsations 
which died out about three hours before the storm began. 
H rose to a maximum at 14h 35m, at which time D and 
Z also exhibited high values, and then began falling ir- 
regularly to a minimum at 5h 0m on November 27, at 
which time the minima were attained in D and Z also. 
By the latter part of November 27 all storm activity had 
ceased and the elements proceeded with their undisturbed 
diurnal variations for the remainder of the month. The 
ranges for the storm were: H, 118y; D, 11’; and Z, 96y. 

December.--A disturbance beganat 6h on December 
2, which, after reaching a maximum of activity, gradually 
died during December 3. A storm began with a sudden 
commencement (H, +53y; D, -3’; and Z, -22y) at 4d 5h 
3m. The first maximum in H was attained by the sud- 
den commencement. The first part of the storm was 
characterized by large movements. At about 23h violent 
movements, particularly in H began, which after a dim- 
inution at about 7h on December 5 were resumed with 
renewed vigor shortly before 20h. At about 12h on De- 
cember 6 this second period of violence ended, although 
the traces continued to show mild activity through De- 
cember 9. The ranges for the storm were: H, 1037; 
D, 14’; and Z, 84y. There was no noteworthy activity 
for the next few days and even the irregularities of the 
traces died out after a slightly increased activity from . 
7h to 22h on December 20. After this the traces were 
extremely quiet until the latter part of December 23 
when they became active again, the activity climaxing in 
a storm, which was inaugurated by a sudden commence- 
ment, conspicuous only in H (-5y and +46y) at 25d 10h 
4m. The maximum in H was attained in this sudden 
commencement, after which the element fell to its first 
minimum in less than three hours. A general increase 
in H continued until 5h on December 26 without any 
large or rapid movements in any of the elements. H and 
Z increased rapidly from 8h to 12h, attaining their ex- 
treme values toward the end of this interval. A general 
return toward normal values until the storm activity had 
completely subsided at the end of December 28 occurred 
without any spectacular movements. The ranges for this 
storm were: H, 117y; D, 16’; and Z, 155y. W*th the ex- 
ception of the last few hours of the month when a slight 
irregularity occurred, the regular diurnal variation 
dominated the traces. 


1921 


The outstanding feature of 1921 was the extraordi- 
nary activity of May. Up to this time the elements had 


exhibited somewhat less activity than in the two pre- 

ceding years. Following the disturbances of May, the 
traces took on a far more quiet aspect than had been 

apparent in preceding years. 

January.--The first half of the month was slightly 
active, interspersed with a few intervals which were 
comparatively free from erratic movements. At 5h on 
January 16 there was a marked increase in activity 
which almost attained storm proportions. By 21h on 
January 17 this more active period was over, the traces 
returning to a comparatively quiet condition during Jan- 
uary 26, which they retained almost to the end of the 
month. In this latter period January 29 and 30 were 
outstandingly quiet. 

February.--Minor irregularities appeared in the 
traces for the first few days. From 8h on February 3 
to 18h on February 4 was an extremely quiet time. Ac- 
tivity which followed attained its maximum from 9h on 
February 5 to 4h on February 6 after which it tapered 
off, leaving the traces comparatively quiet from the lat- 
ter part of February 8 to 2h on February 13. From 15h 
on February 13 until 9h on February 14 the traces were 
disturbed, but following this interval the regular diurnal 
variation dominated, overcast with minor irregularities, 
only February 19 and 28 showing a tendency toward 
activity. 

March.--Up to about 20h on March 3 the traces 
were slightly active. A succession of comparatively 
quiet days followed which lasted until approximately 14h 
on March 9. By 22h on March 10 the traces had re- 
turned to a rather undisturbed condition. Small pulsa- 
tions appeared in the traces at about 10h on March 14 
and were followed by a sudden movement at 15h 19m 
and a rise in H toward the end of the day. Between 3h 
and 4h on March 15, H began to decline to a minimum 
attained at 10h 41m and it was evident that a storm was 
in progress although the time of its beginning had not 
been clearly defined. The ranges were: H, 1207; D, 12’; 
and Z,115y. By 18h on March 16 the last irregu- 
larities had completely died out and th- traces became 
more quiet than at any previous time of the year. A 
slight irregularity which appeared in the traces at 10h 
on March 21 was ended by a sudden commencement 
(H, +207; D, -1’; and Z, -3y) at 21d 15h 35m. Imme- 
diately following the initial rise, H fell to a minimum 
shortly after 17h, rose again to a secondary maximum, 
and then dropped to the minimum of the storm at 10h 
50m on March 22. The ranges for the storm were: 

H, 112y; D, 13’; and Z, 120y. The traces were per- 
fectly quiet by 9h on March 23, but became di:-urbed 
again around 14h on March 24 and continued active 
until the latter part of March 30. 

April.--The traces were rather quiet until a sudden 
commencement (H, +10y) at 3d 9h 13m marked the be- 
ginning of a short and mild.disturbance which continued 
through the day. No other disturbance appeared until 3h 
on April 8, when an active condition set in which gradual- 
ly quieted down until a sudden movement at 12d ih 38m 
presaged the beginning of a storm. The value of H re- 
mained high although there were many irregular move- 
ments until 3h on April 13, when the element declined 
rapidly to a minimum at 10h 27m. The recovery of the 
element was almost equally rapid. After executing a 
series of bays the disturbance passed away toward the 
end of April 15. Ranges were: H, 1227; D, 18’; and Z, 
106y. On April 17 the traces became very quiet and re- 
mained so until interrupted by a sudden commencement 
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(H, +4y and +50y; D, -1’ and +3’; and Z, -Ty and+10y) 
at 18d 14h 31m. There were no large changes in any of 
the elements following this disturbance, but rapid and 
irregular oscillations of unusual violence persisted in 
all three elements until nearly 9h on the following day. 
The most violent motions occurred around 4h on April 
19. The following 24-hour period was quiet, after which 
the traces became disturbed again and remained so un- 
til April 25. Following a rather quiet interval a sudden 
commencement (H, +12y) at 28d 19h 26m ushered in 

a storm of unusual range. H increased to a maximum 
at 2h 17m on April 29 and then began falling, attaining 
a minimum at 13h 36m during a series of bay-like 
movements. The storm died out toward the close of 
April 29. The ranges were: H, 173y; D, 22’; and Z, 
150y. 

May.--Except for May 2, the traces were somewhat 
active up to the middle of May 4, after which time they 
exhibited remarkable regularity until the beginning of 
May 8. However, only minor irregularities followed un- 
til a rapid rise in H commencing at about 6h on May 12 
marked the beginning of a storm. After rising to a max- 
imum at 8h 21m, the element dropped 130y, the range 
of the storm, to a minimum at 11h 33m. The ranges in 
the other elements were: D, 10’, and Z, 92y. By 17h 
the storm activity had subsided and the elements were 
well on their way to recovery, executing rather small, 
regular movements. 

At 13d 13h 9m a sudden commencement (H, +80y, 
approximately; D, +1’ and -3’; and Z, -32y) marked the 
beginning of the greatest storm recorded at the observa- 
tory up to that time. Comparatively small movements, 
during which the value of H decreased 100y below its 
initial maximum continued until 19h 17m when a sudden 
movement of all three elements initiated a period of vio- 
lent movements in which ranges of 224y in H, 39’ inD, 
and 221y in Z were recorded. These rapid movements 
continued until about 8h on May 14, being followed by 
large movements, the elements hovering close to their 
pre-storm values, the value of H being about 40y low. 
At 14d 22h 15m a second sharp movement initiated an- 
other interval of violence, more severe than the first. 
The spots were swung across the full range of the re- 
cording paper so rapidly that it was difficult to identify 
them. The minimum in H for the storm occurred dur- 
ing these movements. Between 8h and 9h on May 15 
the violent motions ceased and H began to rise. By 2h 
on May 16, the element had recovered to about 100y be- 
low its pre-storm value. Movements during the latter 
part of this recovery period were small but violent, cul- 
minating-in another downward excursion of H anda 
considerable-increase in the value of Z, both elements 
reaching their extreme values at about 9h. During the 
next 10 hours the mean_hourly values of H increased 
over 2007. Rapid movements of all elements continued 
until 8h on May 17, which may be taken as the end of the 
storm. The ranges of the storm were: H, greater than 
11007; D, 96’; and Z, 453y. The elements had become 
quiet by 9h on May 19, but they were again interrupted 
by a sudden commencement (H, +337; D, -3’; and Z, 
-20y) at 19d 20h 4m. The disturbance was short-lived, 
however; H fell 108y from its original rise to a mini- 
mum at 6h 20m on May 20. At about 9h on May 20 the 
elements became quiet, only to be disturbed again by a 
sharp movement which might be termed a sudden com- 
mencement at 20d 14h 33m. The initial rise in H was 
50y. After a further rise the element fell 108y toa 





minimum at 7h 58m on May 21 and then rose 108y toa 
second maximum at 11h 48m. H was recuperating rap- 
idly and steadily at the beginning of May 22. Another 
sudden commencement (H, -2y and +1ly; D, -1’; and 
Z, -6y) occurred at 22d 3h 47m and was followed bya 
mild disturbance, so ending this most active period. 
The remaining days of the month were quiet except for 
some minor irregularities which began at about 9h on 
May 26 and extended into May 29. 

June.--Minor irregularities which were present in 
the traces up to about 13h on June 2 died out, leaving 
the curves quite smooth until they were interrupted by 
a sudden commencement (H, +4y) at 3d 10h 44m. Aft- 
er a sharp movement at 20h 18m, H rose and then fell 
85y, the range of the disturbance. The traces were qui- 
et from 19h on June 4 until 6h 39m on June 6, when a 
sharp movement initiated an active period which lasted 
until 7h on June 10. By the middle of June 11 the traces 
were fairly quiet and remained so, except for minor ir- 
regularities, until the end of the month, June 22, 23, and 
24 being the most irregular days of this interval. 

July.--A sharp movement at 6d 14h 0m ended a 
succession of fairly quiet days. It was followed by ac- 
tivity of lesser order which continued up to 7h on July 
10. Except from the latter part of July 12 to the end of 
July 19 the traces were generally quiet until the latter 
part of July 30, no other irregularities being sufficient 
to overshadow the regular diurnal variation. During the 
last hours of July 30 few irregularities appeared, which 
ended in pulsations during the early hours of July 31. 

August.--Until 8h on August 2 the traces were ex- 
ceptionally quiet. Slight irregularities appeared then, 
and, at about 2h on August 3 H began to decrease, 
falling 103y by 17h. The element recovered prompt- 
ly, and by 18h there were no signs of a disturbance. A 
sudden commencement (H, +137; D, -1’; and Z, -7y) at 
4d 17h 35m preceded a long-drawn-out interval of dis- 
turbance which was not marked by any violence or large 
movements. By the latter part of August 7 only small 
bays persisted in the traces, leaving them quite smooth 
otherwise. Mild activity began at 9h on August 11 and 
lasted for 24 hours. Activity reappeared at about 4h on 
August 15 but died out by the end of August 16. A mild 
disturbance which began with a sudden movement at 26d 
1h 14m lasted through August 27. A short disturbance 
from 9h to 18h on August 30 constituted the remaining 
activity of the month. 

September.--Shortly after 1h on September 2 a fall- 
ing off in H marked the beginning of a storm which 
lasted until 20h. The storm was characterized by large 
movements. The ranges were: H, 137y; D, 21’; and Z, 
145y. The progress of the elements after the storm was 
somewhat irregular, a very quiet condition being attained 
on September 11. A disturbance starting shortly after 
the beginning of September 23 and ending at 16h pre- 
ceded a period of unusual regularity which lasted until 
the end of September 27. Considerable activity occurred 
during September 28 and 29, H exhibiting very small but 
violent short movements while undergoing a range of 
87y. 

October.--By the latter part of October 2 fairly qui- 
et conditions had been restored after the disturbance of 
the preceding month. A few large irregularities were 
distributed over the traces during October 5 and 6. A 
downward movement in H began at about 2h on October 
8, marking the progress of a storm. The element at- 
tained its minimum value at 10h 29m and recovered 
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considerably by 17h. The feature of this disturbance 
was its extraordinary ranges (H, 191y; D, 33’; and Z, 
2307), due largely to movements of all three elements 
which occurred between 10h and 12h. By 8h on Octo- 
ber 9 the activity had subsided almost completely. At 
18h on October 14 a quiet interval began and continued 
until a sudden commencement (H, +10y) at 20d 13h 6m 
initiated a mild disturbance which lasted until about 20h 
on October 21. The magnetograph was not recording 
from 8h on October 22 to 8h on October 23 and from 
8h on October 24 to 3h on October 26. An irregular 
condition which began at 8h on October 27 continued 
until the end of the month. 

November.--The elements were quiet from 17h on 
November 1 to 15h on November 5 when a disturbance 
began, terminating in a series of bays during the latter 
part of November 6. Irregularities persisted in the 





traces until 12h on November 12 and reappeared at 9h 
on November 13. At the beginning of November 16 the 
traces again became disturbed which condition persisted 
until 17h on November 19. Minor irregularities contin- 
ued until about 8h on November 28, the remaining days 
of the month being exceptionally quiet. 

December.--Irregularities were present inthe traces 
up to the latter part of December 3. Except for a few 
small bays occurring between 11h and 16h on Decem- 
ber 4 no disturbance appeared until 3h on December 8. 
A sudden commencement (H, +8y) at 11d 16h 19m ush- 
ered in a minor storm during which H manifested a 
range of 97y. The element did not begin to decrease ap- 
preciably until after 2h on December 12 and after that 
remained generally low for several days. Activity con- 
tinued into December 19. A sudden commencement (H, 
-2y and +25y) occurred at 22d 9h 37m. Itwas followed 
by a period of activity which continued until the end of 
December 24. Activity was resumed about 8h onDecem- 
ber 26. During December 27 small sharp movements ap- 
peared which died out slowly giving way to large move- 
ments on December 28 which had not been so evident be- 
fore. The extreme diurnal ranges of H and Z during 
this active interval were 92y and 11lly, respectively, 
both occurring on December 28. 


1922 


The first three months of 1922 were normally active 
although no outstanding storms occurred. From May to 
the end of the year exceptionally quiet conditions were 
dominant. No features of unusual interest occurred dur- 
ing the year. 

January.--There was no activity during the first few 
days of the month. From 9h on January 6 to 9h on Jan- 
uary 7 the magnetograph was not operating. At the time 
of resumption of registration a slight activity of the ele- 
ments was evident. During the latter part of January 8 
the traces were disturbed, but they became quiet during 
January 12. Activity was resumed at 5h on January 16 
and continued until the latter part of January 20. At a- 
bout 2h on January 24 H began to decline. Movements 
of all three elements attained storm proportions during 
the latter part of January 24 and 25, ranges of 118y in 
H, 16’ in D, and 106y in Z being recorded. Not until 
after January 27 did the normal diurnal variation again 
dominate the curves. A sudden commencement (H, +6y; 
D, -1’; and Z, -3y) at 30d 23h 29m marked the begin- 
ning of a mild disturbance. 
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February.--The disturbance which had begun during 
the latter part of last month died out by 3h on February 
1. A sharp movement at 3d 9h 40m initiated a disturb- 
ance which was marked by small but sharp, irregular 
movements. There was no large change in any of the 
elements during this disturbance. By the end of Febru- 
ary 7 the traces had become fairly quiet although irreg- 
ularities of various sorts continued to be present until 


_ the early part of February 10. From about the begin- 


ning of February 12 to the end of February 17 the ele- 
ments were active, ranges of about 100) being recorded 
in H and Z on February 13 and 15. Irregular pulsa- 
tions appearing on February 21, and bays appearing dur- 
ing the latter parts of February 26 and 27, composed 
the only remaining activity of the month. 

March.--The traces were disturbed up to 9h on 
March 4, a range of 98y being recorded in H during 
this interval. Activity was resumed shortly after 7h on 
March 5 and continued until the end of the day. A sud- 
den movement of +20y in H at 10d 5h 9m marked the 
beginning of a mild disturbance which died out during 
that day. The traces became active the latter part of 
March 12, the disturbance attaining storm proportions 
during March 13. Ranges for this disturbance were: 

H, 1017; D, 18’; and Z, 126y. The activity had com- 
pletely subsided by the beginning of March 14. However, 
a sudden movement (H, +117) occurred at 14d 6h 2m 
which initiated a second storm during which large move- 
ments of the elements occurred. This storm died out on 
March 15. The ranges were: H, 150y; D, 18’; and Z, 
135y. From the beginning of March 23 until 3h on 
March 25 the traces were very quiet. On March 30 and 
31 the elements were active, a range of 99y in H being 
recorded on the latter day. Special attention should be 
called to the sudden movements reported on March 10 
and 14. Both of these might be termed ‘‘sudden com- 
mencements,’’ although they did not have the appearance 
on the magnetograms typical of these phenomena. 

April.--The traces became very quiet before the end 
of April 2, and continued so until the early part of April 
8. During the disturbed period which followed, a range 
of 97y in H was recorded. Irregularities persisted for 
some time, gradually dying down in magnitude toward 
the middle of the month. Activity of storm proportions 
appeared on April 22, a range of 126y in H, 14’ inD, 
and 107y' in Z being recorded during the disturbance. 
The remainder of the month was active, the intensity of 
the activity varying irregularly from day to day. On one 
day, April 26, a range of 107y in H was recorded. 

May.--Very quiet conditions obtained until May 6. 

A period of activity which began at this time extended 
into May 11, its maximum being attained on May 7 and 8 
when the range in H was 110y. A slight disturbance 
lasting from 12h on May 16 into May 17 was the only 
activity recorded until the beginning of May 21 when ac- 
tivity began which lasted through May 26. The month 
ended with a series of exceptionally quiet days. 

June.--The traces became irregular at about 4h on 
June 2 and remained somewhat disturbed until about 6h 
on June 7. No further activity appeared until 16d 16h 
32m when a sudden movement marked the beginning of 
a minor disturbance which kept the traces somewhat ir- 
regular until the beginning of June 20. The following 
days were rather quiet, several days, June 24, 25, and 
26 being outstandingly smooth. A sudden movement at 
28d 18h 2m initiated an active period which continued 
into the next month. 
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July.--The traces remained disturbed until the lat- 
ter part of July 4 and became very quiet by the end of 
July 7. From the beginning of July 14 to 6h on July 21 
the traces were slightly disturbed; thereafter they be- 
came very smooth. Irregularities which appeared at 
the end of July 23 gave way on July 25 to quiet condi- 
tions which in turn were ended by a disturbance start- 
ing at 13h on July 26. The activity consisted of large 
movements which continued with decreasing amplitude 
to the end of the month. The greatest ranges were re- 
corded on July 26 and 27, being H, 99y; D, 19’, and Z, 
117y. 

August.--Only minor irregularities appeared in the 
records through August 9. During August 11 the ele- 
ments became quite active, attaining ranges of 102y in 
H, 14’ in D, and 81y in Z. A bay shortly after 13h on 
August 15 followed by a smaller one several hours later 
put an end to this disturbance. Following several 
rather quiet days, irregularities appeared on August 20 
and continued with diminishing intensity to the end of 
the month, August 23 alone being markedly active. 

September.--Through September 6 the traces were 
free of any major distortion. They then became active, 
a range of 108y in H being recorded on September 7, 
after which the activity gradually subsided toward the 
middle of the month. At the beginning of September 14 
H began to decrease, attaining a minimum at 12h 54m. 
Large storm-movements of all elv-aents followed this 
minimum, H regaining normal values on September 16. 
The ranges for this disturbance were: H, 131y; D, 22’; 
and Z, 145y. After the storm the elements remained 
fairly quiet until 13h on September 20, when activity 
was exhibited which lasted until the latter part of Sep- 
tember 21. From this time through September 26 the 
traces were very quiet, after which they were mildly 
disturbed until the end of the month. 

October.--A storm which began with a decline in H 
at the end of October 4 was the first noteworthy activity 
of the month. Large movements of all three elements 
occurred during October 5, after which a recovery of H 
began. Although the greater movements had subsided 
after October 6, quiet conditions were not restored un- 
til 6h on October 11. Ranges for the disturbance were: 
H, 102y; D, 23’; and Z, 141y. The traces were free 
from any outstanding activity until a storm began at a- 
bout 18h on October 30 at which time small pulsations 
occurred in all three elements. H rose to a maximum 
at 22h 31m and then fell to a minimum at 5h 40m on 
the following day, large movements continuing to the 
close of the month. The range in H was 126y, although 
the ranges in the other elements were comparatively 
small. 

November.--By November 4 the traces had quieted 
down from the preceding storm, becoming truly quiet 
after November 5. During November 9 the elements be- 
came slightly active and continued into November 11. 
The ensuing calm interval was ended by a sudden com- 
mencement (H, +197; D, ~1’; and Z, -3y) at 14d 15h 
27m followed by irregularities. Although most of No- 
vember 19 was very quiet, irregularities set in toward 
the end of that day and continued for some time, the 
traces gradually becoming smooth during the latter part 
of November 26. Toward the end of November 27 the 
traces became active again and continued so for the re- 
mainder of the month. 

December.--The traces continued active until the 
latter part of December 2 when quiet conditions pre- 
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vailed up to a sudden commencement (H, +6y) at 5d 4h 
44m. The ensuing disturbance consisted of pulsations 
and small irregular movements in all elements. The 
traces became very quiet by December 8, but were 
again disturbed by a sudden commencement (H, +14y; 
D, +2’ and -1’; and Z, +10y and -6y) at 9d 21h 52m 
followed by a minor disturbance. After having returned 
to a fairly quiet condition on December 12 the traces 
were gain disturbed for several days after a sharp 
movement which occurred at 14d 11h 46m. From De- 
cember 16 to the end of December 24 the traces were 
comparatively undisturbed. A sudden commencement 
(H, -2y and +9y; D, +1’ and -2’; and Z, -3y and -10y) 
at 24d 21h 47m started a disturbance which died out 
gradually toward the close of the month. 


1923 


Calm regularity marked the magnetic elements 
throughout 1923. Rarely did the daily range in H ex- 
ceed 100y. A striking feature of the year was the se- 
quence of 27-day recurrences which began on January 
29 and continued through seven returns. 

‘January.--The first portion of the month was gener- 
ally quiet. A disturbance beginning at about 12h on 
January 20 gradually died out, leaving the traces com- 
paratively quiet by the end of January 22. A succession 
of extremely quiet days beginning with January 25 was 
ended by a mild disturbance, the first of a series of 
27-day recurrences, at about 15h on January 29. The 
disturbance continued with diminishing intensity through 
January 30. 

February.--While not particularly smooth through- 
out, at no time during the first three weeks of February 
were the traces disturbed. The elements were then 
very quiet for an interval of three days until the dis- 
turbance sequence which began in the preceding month 
again revealed itself in a mild storm apparently start- 
ing at 1h 13m on February 25. This storm continued 
strongly through February 26, gradually dying out at 
the end of the month. The range in H for this storm 
was 94y. 

March. --Extraordinary calmness prevailed through 
March 14. On several days the traces had scarcely a 
ripple to disturb their regularity. On March 15 a slight 
agitation changed their condition of extreme smoothness 
but after a few days they were again as quiet as before. 
At 8h 45m on March 24 the value of H began falling off 
rapidly, revealing the storm-sequence. By 12h 31m the 
element had fallen off nearly 1007, and a further loss of 
3y to a minimum at 7h 8m the following day, in con- 
junction with a maximum at 13h 11m, gave the range of 
the storm, 116y. The ranges in D and Z were 19’ and 
118y, respectively. The storm died out during March 27. 

April.--The first eight days of April were very quiet. 
On April 9 the traces became slightly irregular but after 
April 15 they had again quieted down. At 9h 36m on 
April 20 a mild disturbance began which lasted through 
most of April 24. No large or rapid movements were 
recorded during this period. The remaining days of 
the month were extremely quiet. 

May.--May 3, 4, and 5 were somewhat irregular. 
The traces were generally quiet until about 2h on May 
17 when the disturbance sequence again made its appear- 
ance. This time the disturbance was very mild. During 
May 20 the disturbance died out. The traces remained 
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quiet until the latter half of May 29 when a mild disturb- 
ance appeared which lasted a little over 24 hours. 

June.--A slight irregularity in the traces of June 4, 
5, and 6 constituted the only appreciable activity until 
a storm, the fifth recurrence in the series, broke sharp- 
ly at 12d 22h 26m. Several days preceding had been 
very quiet. After an initial rise of 10y, H climbed 19y 
more to a maximum at 23h 10m and then fell 117y to 
the minimum of the storm at 7h 27m in the following 
day. -On June 15 the activity subsided. All was quiet 
from then on until June 21, on which day the traces were 
slightly active. A series of three bays occurring in all 
elements between 10h and 17h on June 21 terminated 
this period of mild activity. Except for a mild disturb- 
ance which occurred during June 30 and caused a con- 
siderable depression of H there was no other activity 
during the month. 

July.--There was a slight disturbance of the traces 
at the beginning of July 7. The recurrence sequence 
made its appearance at Oh 36m onJuly 10 but died down 
toa slight irregularity by the beginning of July 12. From 
then until a slight disturbance appeared on July 18 the 
traces were extremely quiet. A slight disturbance last- 
ing for 24 hours began sharply at 22d 21h 25m, con- 
cluding the activity of the month. 

August.--On August 3 and 4 a slight disturbance was 
present. The activity quickly subsided without any large 
or rapid movements. A brisk movement in all three ele- 
ments at 6d 7h 9m is taken to mark the beginning of 
the seventh and last return of the storm sequence. This 
time the disturbance was very weak and short-lived, and 
the traces were very quiet after the first half of August 
7. A sudden commencement (H, +4y) at 12d 21h 2m 
marked the beginning of a slight disturbance which was 
followed by some irregularity in the movements of the 
elements until the end of August 16. No further disturb- 
ance of note appeared during the month, extreme regular- 
ity being the outstanding feature of most of the days. 

September.--Except for slightirregularities on Sep- 
tember 10, 14, and 18 calmness prevailed until a rapid 
movement in H at 26d 4h 2m marked the beginning of 
a moderate storm. After an initial rise of a few gam- 
mas, H began to fall until about 16h, when it began to 
climb toward a maximum at 20h 29m. Thence the ele- 
ment fell to a minimum at lh 42m on the next day, and 
to a second and lower minimum at 5h 44m. The range 
in H was 160y. The other elements exhibited no unusu- 
al ranges. Early on September 28 the storm had subsid- 
ed, although the traces were not truly quiet for the rest 
of the month. 

October.--During October 10, 11, and 12 all ele- 
ments exhibited some unrest. October 13 was very qui- 
et, but during the latter part of October 14 the traces 
exhibited some ripples which culminated in a decided 
decrease in H beginning at 2h 0m on October 14 and 
continuing to 9h 46m, when large storm movements be- 
gan and persisted with diminishing intensity through Oc- 
tober 17. The maximum in H occurred at 16h 25m on 
October 15 and the minimum at 2h 24m on October 17. 
The ranges in H, D, and Z were 144y, 14’, and 110y, 
respectively. Before the middle of October 21 the ele- 
ments had returned to a very quiet condition, and, ex- 
cept for some irregularity on October 26 and 27, showed 
no further signs of activity until the last few hours of 
the month. 

November.--The slight activity exhibited during the 
last few hours of the preceding month continued into 
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November 3. By 4h 21m on November 2 H had climbed 
above its normal value after which it proceeded to drop 
steadily until it reached a minimum 105y lower at 10h 
21m. The succeeding period was free from all but mi- 
nor irregularities until a disturbance began abruptly at 
21d 1h 52m. This disturbance was slight and died out 
during November 23. From the beginning of November 
27 to the end of the month the elements were disturbed 
by continual but minor irregular movements. 

December.--A disturbance began sharply at 4c. 6h 
2m but quieted down toward the end of that day. The 
traces, however, continued to exhibit small irregulari- 
ties which gradually died out toward the middle of the 
month only to be renewed again by an abrupt movement 
(H, +9y) at 18d 18h 49m. This second disturbance in- 
terval quickly died out. The greatest activity of the 
month occurred from the latter part of December 23 
through December 28 when the traces were disturbed by 
movements of nearly storm-proportions. 


1924 


The year 1924 was but slightly more active than 
1923. No outstanding storms occurred although there 
were numerous minor disturbances. A notable feature 
of the year was the large number of sudden commence- 
ments, many of which were followed by only short inter- 
vals of irregularity. 

[anuary.--Quiet conditions prevailed for the first two 
days of the month after which irregularities appeared, 
culminating in a minor disturbance on January 10. The 
disturbance completely subsided during January 11, the 
elements remaining remarkably quiet until about 11h on 
January 15. Only minor irregularities were recorded 
until 13h on January 22 when a rather disturbed condi- 
tion began which lasted until the end of January 25. A 
quiet period of several days was ended by a sudden com- 
mencement (H, +27y; D, -2’; and Z, -15y) at 29d 5h 
27m which was the first movement of a strong storm. 
After the initial rise, H fell slowly, executing small ir- 
regular movements. Large movements began after 17h, 
H and D attaining their maxima at 18h 4m, the maxi- 
mum in Z occurring about 15 minutes earlier. The 
minimum in H occurred at 1h 25m on the following day, 
January 30. By 4h the activity had subsided consider - 
ably, normally quiet cond: ons being attained by the 
end of the day. The ranges ofthe storm were: H, 253y; 
D, 19’; and Z, 103y. 

February.--Only minor irregularities appeared upon 
the traces until about 4h on February 5 from whichtime 
until the latter part of February 6 the elements were 
slightly active. From the latter part of February 12 
through the early hours of February 16 the traces were 
remarkably regular although extremely small pulsations 
were discernible throughout the interval. A sudden com- 
mencement (H, -ly and +127) at 16d 4h 21m marked 
the beginning of a slight disturbance. The traces became 
very quiet again during the latter part of February 18. 
From about 2h on February 20 through February 26 the 
traces were somewhat disturbed, bays predominating for 
the first few days of the interval. The last part of the 
month was very quiet. 

March, --Until about 12h on March 2 the traces were 
very quiet. Thence minor irregularities persisted until 
the latter part of March 12, followed by a quiet period 
which continued until 2h on March 16. Slightly disturbed 
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days interspersed with quiet intervals of short duration 
continued until a marked increase in activity began with 
a sudden movement at 29d 11h 37m and lasted for the 
remainder of the month. 

April.--The first few days of the month showed only 
minor irregularities which died out and left the traces 
exceptionally quiet after April 3. A sudden commence- 
ment (H, +16y; D, -1'; and Z, -3y) at 6d 8h 9m initi- 
ated a short and mild disturbance which had subsided 
by the end of the day. Except for a few slightly dis- 
turbed hours on April 7 and 9, the traces were very 
quiet and smooth until the beginning of April 15, and af- 
ter that continued fairly quiet until 21h 36m on April 
24. An ensuing disturbance culminated in a depression 
of H during April 26, after which the elements were 
comparatively quiet to the end of the month. Although 
the disturbance exhibited no strong or violent move- 
ments, a range of 102y in H was recorded during April 
25 and 26. 

May.--A remarkably long interval of inactivity dur- 
ing which several days of extreme smoothness occurred 
was ended by sudden commencement of a storm at 21d 
5h 58m. The first movements were complex, involving 
three movements in H and two movements eachin D 
and Z, as follows: H, +13y, -15y, and +16y; D, +1’ 
and -1’; an. Z, +3y and -7y. After the sudden com- 
mencement, H continued to rise slowly for nearly two 
hours, attaining the maximum for the storm at 7h 45m. 
A sharp drop in the next two and one-half hours was 
followed by a recovery to a second maximum nearly 
equal to the first which occurred at 22h 41m. At lh 
34m on May 22 H began to decrease again, attaining 
the minimum of the storm at ilh 7m. Up to about 8h 
on May 22 there had been no large movements in any of 
the elements, the changes in H having been accom- 
plished gradually. However, after this time large 
movements set in which died out with the storm. The 
ranges were: H, 143y;D, 17’; and Z, 119y. During 
May 24 all storm movements ceased. Except for a 
slight disturbance on May 28 there was no further ac- 
tivity during the month. 

June.--The traces were exceptionally quiet until 9d 
14h 13m when a sharp movement initiated a period of 
activity which, after a second sharp movement at 22h 
19m, developed into a storm of considerable magnitude. 
From the first movement until about 2h on June 10, H 
increased continually. From this time until 14h 24m 
the element declined at an increasing rate to the mini- 
mum of the storm. After this minimum the element 
rose 162y to the maximum of the storm at 22h 44m on 
June 11. The ranges in D and Z were 17’ and 102y, 
respectively. Fairly quiet conditions prevailed from 
the latter part of June 12 until a sudden commencement 
(H, +6y and -4y) at 18d 6h 58m marked the beginning 
of a second period of storm activity which lasted until 
the latter part of June 20 during which a range of 97y in 
H was recorded. The traces remained slightly active 
for several days, gradually becoming more quiet toward 
the end of the month. ; 

July.--The first few days of the month were very 
guiet. At 4h on July 7 slight irregularities appeared in 
the traces which soon died out. A sudden commence- 
ment involving three distinct movements in H and Z 
and two in D (H, +6y, -5y, and +10y; D, +1’ and -2’; 
and Z, -3y, +4y, and +6y) occurred at 9d 5h 23m. It 
was followed by a mild disturbance which gradually died 
out. By 12h on July 13 the traces were again very 





smooth and quiet. Irregularities appeared at 2h on 
July 15. A sudden movement at 20d 16h 36m initiated 
a short interval of increased activity which died out 
during July 21 and left the traces very quiet. An in- 
crease of activity occurred on July 25 which was en- 
hanced considerably after a rapid movement at 8h 22m 
on July 26. The traces returned to a comparatively qui- 
et condition after 48 hours and remained so until the 
end of the month. 

August.--Except for a slight wavering the traces 
were quiet until a sudden commencement (H, +5y; D, 
-1’ and +1’; and Z, -3y and +3y) occurred at 4d ih 
6m. After this the traces were slightly disturbed until 
the latter part of August 6 when a long succession of 
quiet days began and lasted until 4h on August 17. 
Many of these days were exceptionally smocth. The 
traces then became active until the latter part of August 
18 when another long quiet interval began, disturbed on- 
ly by some small pulsations between 3h and 8h on Au- 
gust 26. A slightly disturbed condition which appeared 
at 7h on August 29 continued to the end of the month. 

September.--Considerable activity appeared at 
about 4h on September 1, but died out before the end of 
the day. A complex sudden commencement occurred at 
4d 5h 48m (H, -2y, +1ly, and +127; D, -2’; and Z, 
-10y). The first and second movements in D and Z 
were small and were not measured. No noteworthy dis- 
turbance followed this commencement although the 
traces continued mildly active until 10h on September 7 
when a series of larger movements began-and continued 
for the ensuing 28 hours during which a range of 115y 
in H was recorded. Up to about 20h on September 23 
the traces exhibited only minor irregularities, and sev- 
eral portions of this interval were extremely quiet. 
Thence to the end of the month the activity was only 
slight, quiet conditions returning on September 29. 

October.--Smoothness and regularity prevailed un-. 
til about 2h on October 4 when a slightly disturbed con- 
dition became evident in the traces. This activity sub- 
sided by the end of the day, the traces gradually becom- 
ing smoother until activity appeared again at about 8h 
on October 7. At 11h on October 8 the traces became 
rather quiet and continued so until a sudden commence- 
ment (H, +8y), most evident in H at 15d 10h 33m 
started an interval of irregularity which continued 
through most of October 18. On October 22 a storm be- 
gan at 22h 28m; following a gradual initial rise H de- 
clined gradually and, after executing a few violent 
movements, the trace fell to its first minimum at 7h 
30m on October 23. After a rise to a maximum at 22h 
48m on October 23 H fell 127) to the minimum of the 
storm at 9h 56m on the following day. Ranges in the 
other elements were: D, 19’, and Z, 99y. By the latter 
part of October 25 the storm activity had completely 
subsided. Only a few minor irregularities occurred 
during the rest of the month. 

November.--Irregularity marked the elements until 
13h on November 7 when a quiet interval began which 
was interrupted by a sudden commencement (H, +117; 
D, -1’; and Z, -5y) at 9d 7h 14m. The disturbance 
which followed was very mild, diminishing in intensity 
until about the beginning of November 13 when the ac- 
tivity increased without attaining noteworthy propor- 
tions. November 15, 16, and 17 were irregular, but not 
active. A sudden commencement (H, +27y; D, -1'; and 


‘Z, -Ty) at 19d 10h Om put an end to a quiet interval. 


The ensuing disturbance was not severe in spite of the 
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magnitude of the sudden commencement, the range in H 
being only 63y. The disturbance died out by November 
20. A sudden commencement (H, +8y) occurred again 
at 21d 4h 3im but it was followed by no appreciable 
disturbance. Fairly quiet conditions persisted for sev- 
eral days ending at about 6h on November 24 when the 
traces became quite disturbed, and, except for a quiet 
interval from about 6h on November 25 to the begin- 
ning of November 26, continued so for the remainder 
of the month. A period of small though rapid move- 
ments was initiated bv a sudden commencement (H, 
+4y and +5y; D, -1’ and +3’; and Z, -5y and +11y) 

at 28d lh 22m. 

December.--Only minor irregularities appeared in 
the trace for the early part of the month, but they be- 
came more prominent after December 7. A disturbance 
consisting of small rapid movements began with a sud- 
den commencement (H, +8y; D, -2’ and +4’; and Z, -7y 
and +15y) at i1d 22h 55m and continued until about 6h 
on December 13. The traces were fairly quiet until a 
sudden commencement (H, +9y) at 17d 19h 17m 
marked the beginning of an interval of mild activity 
which continued with varying intensity until December 
24. Only minor irregularities appeared in the traces 
during the remaining portion of the month. 


1925 


The first few months of 1925 were quiet, agreeing 
in character with the preceding years. An increase in 
activity occurred with the approach of the autumnal 
equinox which persisted for the remaining months, in- 
dicating the approach of an interval of greater activity. 

jJanuary.--The first half of the month was quiet ex- 
cept for a slight activity from 5h to 13h on January 13 
which was preceded by very quiet conditions, beginning 
about the middle of January 9. Following a return to 
their previous quiet condition, the traces were slightly 
disturbed from 10h on January 19 until the latter part 
of January 24. Only minor irregularities appeared dur- 
ing the remainder of the month. 

February.--The traces did not exhibit any note- 
worthy activity, several days being extremely quiet, 
until February 9 when the movements of all three ele- 
ments became somewhat erratic. They assumed a qui- 
et phase again at the beginning of February 10. Gener- 
ally quiet conditions prevailed from that time until a 
sharp movement at 28d 3h 32m started a very minor 
disturbance which continued into the succeeding month. 

March.--By the end of March 1 the traces had be- 
come fairly quiet. Shortly after 5h on March 9 active 
movements appeared in all three elements which con- 
tinued until 20h on March 10. March 15 was somewhat 
disturbed, but otherwise the remaining days of the 
month were quiet. An outstanding feature of the month 
was the small range of 7y in H recorded on March 8, 
an international quiet day, although the ranges in the 
other elements on that day were not unusually small. 

April.--The traces were slightly disturbed until the 
end of April 3. Irregularities returned on April 5 and 
continued through April 12, after which the traces were 
unusually quiet until the latter part of April 15. April 
18 and 19 were very quiet. A sudden commencement 
(H, +1ly; D, -1’ and +1’; and Z, -3y) at 27d 14h 57m 
was the only other interesting activity to occur during 
the month. 


May.--Regularity marked the traces until a sudden 
commencement (H, +6y;D, -1'; and Z, -4y) at 3d 22h 
26m indicated the beginning of a storm. H remained 
high until shortly after 3h on May 4 and then fell to a 
minimum at 10h 35m. Large bay-like movements oc- 
curred in all elements through most of May 5, after 
which the elements exhibited only minor irregularities. 
The ranges for the storm were: H, 148y; D, 20’; and 
Z, 83y. From May 11 through May 15 the traces were 
extraordinarily quiet. Almost equally quiet conditions 
persisted until the beginning of May 18 when slight ir- 
regularities became evident. At 9h 22m on May 26a 
slight activity began which continually increased, at- 
taining appreciable proportions on May 30 and 31. 

June.--Disturbed conditions persisted for several 
days, dying out on June 8. A storm began at 4h 54m on 
June 13 and lasted until the first few hours of the follow- 
ing day. H rose to its maximum during the first 15 
minutes of the disturbance and then dropped to the mini- 
mum three hours later. The storm practically died out 
at 20h. Ranges recorded were: H, 129y; D, 12’; and 
Z, 82y. Irregularities continued through June 19, fol- 
lowed by a succession of three exceptionally quiet days. 
During the last few hours of June 22 the traces became 
irregular, storm movements occurring from 14h on 
June 24 until the middle of June 25 during which interval 
ranges of 122y in H, 18’ in D, and 101ly in Z were re- 
corded. A disturbed condition continued into the follow- 
ing month. 

July.--By 8h on July 3 the activity had completely 
subsided. A sudden commencement (H, +9y and +i1ly; 
D, +1’ and -2’; and Z, +3y and -10y) at 9d 4h lim 
preceded an interval of somewhat increased activity. 

A series of three very quiet days, July 12, 13, and 14, 
holds unusual interest because of the variation in the 
magnitude of the diurnal variation exhibited on those 
days. Following this sequence the traces became dis- 
turbed, resuming a quieter condition at the beginning 
of July 24. A storm began at about 17h on July 25, 
during which a range of 115y in H was recorded, 

and continued through July 28, leaving the last few days 
of the month fairly quiet. 

August.--The traces were slightly active the first 
few days, becoming quieter toward August 6. A sudden 
commencement (H, +9y; D, -1’ and +1’; and Z, -ly and 
+3y) at 6d 8h 53m caused an increase in H which 
persisted until 2h on August 7 when the element fell 
steadily to a minimum at 20h 12m. Movements of all 
elements about this time were irregular but not char- 
acteristic of a storm except for the decline of H which 
amounted to 113y. The traces continued to be quite ac- 
tive into August 10. A sudden commencement (H, +8y) 
at 14d 3h 53m was not followed by any appreciable 
disturbance, and after 17h the traces had become defi- 
nitely quiet again. From the latter half of August 17 
through the first half of August 19 the traces were 
somewhat active. Activity re-occurred during the latter 
part of August 22, a range of 106y in H being recorded 
during the ensuing 24 hours. The last few days of the 
month were somewhat irregular but exhibited little ac- 
tivity, August 28, however, being a very quiet day. A 
sudden commencement (H, +15y) occurred at 31d 16h 
16m. 

September.--A sudden commencement (H, +21y; 

D, -2’; and Z, -11y) at 1d 17h 46m was followed by a 
storm in which ranges of 116y in H, 15’ in D, and 
107y in Z were recorded. The maximum and minimum 
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in H were recorded during the earlier and later parts 
of the storm, respectively. By 17h on September 2 the 
storm was over but the traces continued somewhat ac- 
tive, a renewal of activity occurring during the latter 
half of September 7. At 19h 46m on September 13 a 
second storm began with a steady increase in H until 
shortly after 2h on September 14 when a decline com- 
menced. Fairly large movements continued in all ele- 
ments into September 16, the activity dying out during 
Septembe' 17. The maximum range of H, 117y, was 
recorded on September 14 and 15. A ragged sudden 
commencement occurred at 21d 2h 16m during which 
initial rises of over 20y in H, 5’ in D, and 15y in Z 
were recorded. All elements immediately exhibited 
sharp movements which continued until 16h, during 
which interval H passed through a minimum. Ranges 
of 180y in H, 27’ inD, and 119y in Z were recorded. 
During the first hour of September 24 sharp movements 
started in all elements, and, after attaining a maximum 
at 2h 7m, H fell 152y to a minimum at 8h 8m. Ranges 
in the other elements were: D, 16’, and Z, 103y. The 
storm ended at 23h, after which the residual activity 
subsided considerably. The last four days of the month 
were very quiet. 

October.--A sudden commencement (H, +16y) at 
1d 3h 25m was followed by a very mild disturbance 
which left the traces unusually smooth after 12h on 
October 2. At 22h 41m on October 3 activity appeared 
in the traces, attaining considerable proportions on Oc- 
tober 9 and on October 12. Ranges recorded on October 
9 were: H, 97y;D, 23’; and Z, 11ly. On October 12 
and 13 a range of 1007 was recorded in H. After Octo- 
ber 16 the activity had died down considerably, October 
18 appearing as a very quiet day. A sudden commence- 
ment (H, +17y) at 20d 11h 17m initiated a period of 
activity which, after several hours of inactivity on Oc- 
tober 21, developed into a storm which attained its 
greatest intensity on October 24. The maximum value 
for H occurred immediately after the initial movement 
on October 20 and the minimum value occurred 4h 31m 
on October 24. Ranges during this period were: H, 
151y; D, 20’; and Z, 143y. After October 25 the traces 
were free from any important disturbance. 

November.--Small sharp movements in all elements 
superposed upon a somewhat irregular trend marked 
November 1 as a disturbed day. Except for sharp bays 
occurring during the latter part of November 2, the 
traces were comparatively quiet through most of No- 
vember 8. A storm which began during the latter part 
of that day died out on November 11. Owing to the fail- 
ure of the recording light no record of the storm was 
obtained up to the beginning of November 9. The esti- 
mated range in H was 98y. A disturbance began on 
November 14 which exhibited sharp movements in H 
from 14h to 21h. Rather quiet conditions were re- 
stored on November 16. Shortly before i1h on Novem- 
ber 24 the traces again became active, exhibiting sharp 
movements which quieted down steadily, leaving the 
last few days of the month rather quiet. 

December.--Irregularities appeared in the traces 
through December 5. On December 6 the traces be- 
came active, H decreasing throughout the greater part 
of the day and through a range of 101ly. Conditions be- 
came more quiet on December 9. Two sudden com- 
mencements (H, +97; D, -2’; and Z, -7y) at 13d 6h 
20m and (H, +10y; D, -3’; and Z, -10y) at 15d 5h 35m 
were not followed by disturbances, the ensuing condi- 


tions being rather quiet. General irregularities, pre- 
dominating except during the latter half of December 
20 and during December 21, terminated in a quiet peri- 
od on December 26 which preceded the strongest storm 
of the month. This storm began with a sudden com- 
mencement (H, +17y) at 27d 14h 49m. After declining 
with irregular movements until the end of the day, the 
elements suddenly became quiet and proceeded to fol- 
low a regular but much exaggerated diurnal variation, 
breaking into activity again at about 5h on December 
28. H then decreased and Z and D increased until 
about 11h, attaining extreme values about that time. 
The ranges were: H, 162y;D, 17’; and Z, 185y. The 
storm died out during December 29 but the traces con- 
tinued to be somewhat disturbed through December 31. 


1926 


The first few months of 1926 evinced unusual activ- 
ity. Although in comparison the other months were not 
outstandingly active, the year as a whole is to be con- 
sidered as one of the most active in the history of the 
observatory and is comparable to 1919 and 1920. No 
storms of exceptional violence occurred, the strongest 
one being that of January 26 and 27. A large number of 
sudden commencements was observed during the year. 

January.--The elements were rather active through 
January 9. A sudden commencement (H, +5y;D, -1’ 
and +3’; and Z, -3y and +14y) at 2d 22h 21m was fol- 
lowed by a slight disturbance which lasted until 4d 12h. 
About 1h on January 11 activity increased attaining 
storm proportions on January 14, 15, and 16, ranges of 
104y in H, 19’ in D, and 134y in Z, being recorded 
during this interval. The activity subsided somewhat on 
January 17 but reappeared between 8h and 9h on Janu- 
ary 18. From the latter half of January 20 through the 
first half of January 22 the traces were comparatively 
quiet. A sudden commencement (H, +57y; and Z, -14y) 
at 22d 15h 35m ushered in a storm which was marked 
by irregular small movements in all elements rather 
than by large excursions, ranges of 134y in H, 19’ in 
D, and 113y in Z being recorded. The storm continued 
through the next day, although small movements lingered 
afterward with less amplitude and frequence. A violent 
storm preceded by small irregular movements began at 
16h 18m on January 26. In the first hour of the disturb- 
ance H rose sharply to its maximum, occurring at 16h 
48m, and then fell off rapidly in violent oscillations of 
short period to a minimum at Oh 31m the following day. 
Movements of H were so rapid as to be almost undis- 
cernible. By 8h on January 27 the violent movements 
were over, and H began recovering, continuing so to 
the end of the month. Ranges for this storm were: H, 
3847; D, 42’; and Z, 184y. 

February.--The traces, which had been active for 
the first few days, quieted down considerably during 
February 5 and continued in a rather undisturbed con- 
dition until a sudden commencement (H, +24y) at 10d 
5h 48m inaugurated a disturbed period which continued 
with slowly diminishing intensity into February 16. The 
disturbance produced a range of 108y in H by virtue of 
the initial rise and a subsequent minimum on February 
12. Another disturbance began during the latter half of 
February 17. An increase in the violence of the move- 
ments of all three elements occurred at 22h 16m and 
continued until 6h the following day, after which time 
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the variations progressed comparatively smoothly. 

The ranges of this disturbance were: H, 1307; D, 22’; 
and Z, 101y. The traces remained somewhat irregular 
until a sudden commencement (H, +597; D, -1’ and +2’; 
and Z, -3y and +7y) at 23d 16h 25m initiated a strong 
storm. The maximum in H was attained in the initial 
rise after which the element fell off steadily in small 
rapid oscillations until 10h on February 24 when large 
movements appeared in all elements. These large 
mov=ments ceased at 20h and after several slower but 
large movements in H and Z the former element re- 
covered very rapidly. Ranges recorded during the 
storm were: H, 247y; D, 24’; and Z, 201y. The traces 
subsequently exhibited few irregularities, except on 
February 26. The diurnal variation on these days was 
e«; eptionally large. 

March.--Activity began during the latter part of 
March 1 but by the beginning of March 5 the traces had 
become rather smooth. This condition was interrupted 
by a sudden commencement (H, -10y and +56y; D, -4’ 
and +5’; and Z, -10y and +10y) at 5d 10h 4m which 
was followed by a storm. From the peak attained by 
the initial movement H fell 164y to a minimum at 17h 
38m. The range of D was 29’ while Z exhibited a 
range of 1637. Large movements ceased at the begin- 
ning of March 6 and the recovery of H began about two 
hours later. Fairly quiet conditions prevailed on March 
7 and 8. A slight irregularity crept into the traces dur- 
ing March 9 which, shortly after 5h, grew into an ap- 
preciable disturbance. By the end of the day there were 
large irregular movements in all elements and H had 
started on its excursion to lower values. Ranges were: 
H, 147y; D, 21’; and Z, 125y. Shortly after 10h on 
March 12 H_ had regained something approaching its 
normal value and the traces became comparatively 
quiet until a sudden commencement (H, +12y; D, -2’; 
and Z, -8y) at 17d 21h 4m marked the beginning of 
another storm of lesser proportions which lasted 
through March 18. Ranges recorded were: H, 101y; 
D, 18’; and Z, 140y. After the storm the elements 
continued active until the beginning of March 25. The 
traces became more active again on March 27 and this 
condition persisted into March 31. 

April.--Up to about 3h on April 6 the traces were 
quiet. More quiet conditions obtained from the early 
part of April 11 until a storm began at 13h 52m on 
April 14. The storm involved large movements of all 
elements, upon which were superposed intermittently 
a few sharp oscillations. H attained its maximum value 
during the first halfhour and its minimum value at 6h 
50m on April 15. The largest movements occurred 
after 6h on April 15 when H and Z attained very high 
and very low values, respectively. Ranges were: H, 
288y; D, 33’; and Z, 284y. Pronounced activity con- 
tinued up to April 18 when fairly quiet behavior of the 
elements began. A sudden commencement (H, -2y and 
+1ly; D, -1’ and +2’; and Z, -2y and +7y) at 21d 10h 
17m was followed by a protracted but comparatively 
mild disturbance which died out during April 27. April 
28, 29, and 30 were extremely quiet days. 

May.--The traces were very quiet up to a sudden 
commencement (H, +18y; D, +1’ and -3’; and Z, +2y 
and -14y) at 3d 21h 14m which introduced a storm. 
The movements were irregular and continued with di- 
minishing intensity up to May 8. A range of 98y in H 
was recorded. A depression of H beginning at about 
2h on May 10 coupled with irregular movements of all 


three elements marked another disturbance which ex- 
tended into May 13. This disturbance resulted ina 
range of 1207 in H. Through May 23 the traces exhib- 
ited many irregular features although they could scarce- 
ly be described as disturbed, after which time they were 
extremely quiet to the end of the month. 

June.--The quiet conditions, present for the first 
few hours of June 1, were terminated by a sudden com- 
mencement (H, +267; D, -1’ and +2’; and Z, -4y and 
+4y) at 1d 11h 10m. It was followed by a strong storm 
in which all three elements exhibited large movements 
until the end about 19h on June 2. The maximum of H 
was attained a few minutes after the initial movement, 
following which the element fell to a minimum at 8h 
33m on June 2. Recovery thereafter was very rapid. 
Ranges of 203y in H, 27’ in D, and 168y in Z were re- 
corded. After the storm the traces were rather quiet 
until the latter part of June 7 when activity began which 
persisted through June 10. Thereafter the traces were 
slightly irregular until a sudden commencement (H, +9y) 
at 23d 12h 59mi initiated a small disturbance which 
continued until the latter part of June 24. A lengthy se- 
ries of tiny pulsations which occurred on the otherwise 
very smooth traces of June 25 and 26 was the only other 
noteworthy activity of the month. 

July.--Only minor irregularities appeared in the 
traces during the first few days. From the latter part 
of July 5 to the end of July 8 the elements showed a 
slight activity. From July 20 through July 26 was an 
unusually quiet interval. The only active portion of the 
month was from lh to 13h on July 28 when H experi- 
enced a considerable depression, irregularities being 
present in all elements at the time. The range in H due 
to this disturbance was 125y, other elements exhibiting 
only slightly greater ranges than the normal. 

August.--After August 1 the traces were free from 
all but minor irregularities until August 12; August 7 
and 8 stand out as particularly quiet days. Activity ap- 
peared durin, August 12, attaining considerable magni- 
tude on August 13, when a range of 96y in H was re- 
corded. After this disturbance the traces were more 
irregular than before, gradually quieting down until Au- 
gust 22 and 23 when extremely quiet conditions obtained. 
From this time to the end of the month the traces were 
generally quiet. 

September.--Very quiet conditions continued to be 
exhibited by the traces into September 6. At 2h on 
September 8 a falling off in the value of H marked a 
storm. The decline of the element progressed smoothly 
until 11h when all the elements became agitated. A 
large downward displacement of the H trace occurring 
at this time gave the minimum of the element, which, in 
conjunction with its predisturbed value, gave a range of 
123y. Ranges of 14’ inD and 94y in Z were recorded 
during the disturbance. Irregularities continued to be 
present into September 12. A fairly smooth condition 
which the traces attained during September 13 was in- 
terrupted by a sudden commencement (H, +21y;D, -1’ 
and +1’; and Z, -3y) at 14d 8h 46m. The disturbance 
which followed lasted until the early part of September 
17. Ranges of 1007 in H, 21’ inD, and 114y in Z were 
recorded. A sudden commencement (H, +4y) at 17d 
22h 7m started an interval of activity which died out 
during September 19. Toward the latter part of that 
day, however, large movements appeared in all traces 
which increased in magnitude and frequence, exhibiting 
strong storm movements on the latter part of September 
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20 and on September 21. There was no definite time of 
beginning of this storm. Ranges recorded were: H, 
199y; D, 24’; and Z, 138y. The storm movements died 
out during September 22. On September 26 the traces 
were exceptionally smooth and this condition prevailed 
until the end of the month. 

October.--The traces were fairly quiet until a sud- 
den commencement (H, +9y; D, -1’ and +3’; and Z, -1ly 
and +8y) at 3d Oh 32m initiated a mild disturbance 
which ended at about 12h on October 4. A depression 
of H occurring on October 7 was the only other activity 
until a sudden commencement (H, +13y) at 11d 4h 49m 
preceded a slight increase in the irregularity of the 
traces. A sudden commencement (H, +18y;D, +1’ and 
-2'; and Z, +2y and -12y) at 13d 19h 25m ushered in 
a storm. Small oscillations appeared in all traces 
while H increased to a maximum at 23h 43m after 
which the element fell off steadily until the end of Octo- 
ber 14 when very large movements set in, becoming vio- 
lent at 7h 40m on October 15. A sharp rise in H gave 
the maximum of the storm, slightly above the initial val- 
ue, at 15h 29m on October 15 while a falling off of the 
element after that gave the minimum at 2h Im on Oc- 
tober 16. The ranges were: H, 2867; D, 46’; and Z, 
220y. The storm ended shortly after the first half of 
October 16. A slight disturbance lingered through Oc- 
tober 21, after which the traces became very quiet. A 
movement which might be considered a sudden com- 
mencement (H, +8y) occurred during this interval at 
19d 8h 46m. A sudden commencement (H, +17y) at 
24d 6h 24m initiated another storm in which ranges of 
135y in H, 19’ in D, and 149y in Z were recorded. 
Following the sudden commencement, the elements re- 
mained fairly steady for about 18 hours, after which the 
decline in H began. This storm died out during the ear- 
ly hours of October 26. Up to the beginning of October 
30 the traces were irregular, becoming quite smooth 
for the last two days of the month. 

November.--Except for a slight activity on Novem- 
ber 3 the traces exhibited only irregularities during the 
first few days of the month. A sudden commencement 
(H, +14y) at 6d 3h 44m was followed by a mild dis- 
turbance which continued through the remainder of that 
day. After the beginning of November 7 the elements 
were rather quiet until the latter part of November 11 
when a slight disturbance began which died out in the 
early hours of November 13. The next appreciable dis- 
turbance appeared between 10h and 11h on November 
21, and decreased in intensity through the next few 
days. At the beginning of November 28 the traces a- 
gain showed irregularities which grew into a storm by 
the end of the day. Ranges of 116y in H, 18’ in D, 
and 124y in Z were recorded on November 29 when 
large bays appeared in the traces. The traces were 
irregular and H was recovering at the end of the month. 

December.--Irregularities appeared in the traces 
up to the last two hours of December 3 when motions 
of the elements became more active and continued so 
for most of the following day. Although the traces 
were not very quiet, no marked activity appeared un- 
til December 23 when large movements began and 
continued through December 24. No large displace- 
ments of any of the elements occurred, however. 

The traces were again more active than usual from 
about 5h on December 27 through December 29. 
Irregularities persisted to the end of the year. 


1927 


This year witnessed a tapering off of the unusual 
activity which had marked 1926. The first half of 1927 
was in general slightly more active than the second 
half, although a number of strong storms in October 
marked it as the most active month of the year. 

[anuary.--A sudden commencement (H, +19y; D, 
-1’; and Z, -7y) at 1d 8h 48m ushered in a disturb- 
ance which continued into January 2. No large move- 
ments were recorded during this disturbance. Running 
along rather irregularly thereafter, the traces were 
again interrupted by a sudden commencement (H, +417; 
D, +2’ and -7’; and Z, +7y and -33y) at 4d 20h 9m. 
Following the initial movement, H rose to a maximum 
within an hour, after which it fell steadily, attaining its 
minimum at 13h 14m on January 5. The disturbance 
had died out by the end of that day. Ranges were: H, 
104y; D, 18’; and Z, 75y. Another disturbance began 
with a sudden commencement (H, +23y; D, -2’ and +3’; 
and Z, -6y and +7y) at 7d 10h 26m. The maximum in 
H occurred ‘in the first few minutes of the storm, after 
which the element dropped to its minimum at 10h 38m 
on January 8. The period of recovery was quiet. The 
recorded ranges for the storm were: H, 118y;D, 15’; 
and Z, 111y. Minor irregularities which had prevailed 
during the intervening time gave way to a disturbance 
which was initiated by a sudden commencement (H, 
+127; D, -1’ and +2’; and Z, -4y and +4y) at 24d 3h 
45m. By 21h the disturbance had disappeared but an- 
other appeared with a sudden commencement (H, +22y; 
D, -4’ and +13’; and Z, -15y and +55y) at 24d 23h 41m 
After an initial rise, H fell to a minimum at 6h 37m 
on January 26, a range of 102y. By the beginning of 
January 27 the disturbance had died out, leaving only 
minor irregularities in the traces, which quieted down 
by January 31. 

February.--The traces were slightly irregular at 
first but became quiet on February 2. They were in- 
terrupted by a sudden commencement (H, -2y and +16y; 
D, -1’ and +1’; and Z, -2y and +4y) at 3d 10h 43m, 
which was followed by a slight irregularity in the traces 
lasting for a few hours. Irregularities again appeared 
in the tracestoward the middle of February 8. A move- 
ment which might be considered a sudden commence- 
ment (H, +53y) at 9d 16h 57m started an interval of 
increased activity which lasted until about 11h on the 
following day, during which a range of 102y in H was 
recorded. February 13, 14, and 16 were somewhat ac- 
tive. Otherwise only irregularities appeared in the 
traces, giving way to rather quiet conditions which ex- 
tended from the beginning of February 20 to around 
3h on February 24 when a disturbance began which 
lasted until 12h on February 27. 

March,.--The traces were active until the early 
hours of March 2. In the neighborhood of 22h on 
March 8, H began to fall off, marking the beginning of 
a disturbance that extended through most of March 10, 
during which ranges of 124y in H, 16’ inD, and 107y 
in Z were recorded. Activity which had been present 
in a lesser degree for several days previously reached 
storm proportions on March 16 and continued with di- 
minished intensity into March 18. On March 16 and 17 
the following ranges were recorded: H, 96y; D, 14’; 
and Z , 119y. From March 21 to March 25 the traces 
were quiet. Activity appeared again at the beginning of 
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March 26 and continued to the end of the month, a fea- 
ture being a large bay in H of about 112y from 14h to 
16h on March 27. 

April.--A few irregularities appeared in the traces 
from the latter part of April 4 through April 5. From 
the beginning of April 6 the traces were very quiet un- 
til about 11h on April 7, when irregularities appeared 
which culminated in bays in all traces between 15h and 
16h on April 9. The traces were again quite active on 
April 11 and 12. A sudden commencement (H, +277; 

D, -2’ and +7’; and Z, -4y and +28y) occurred at 13d 
23h 48m. The movements of this sudden commence- 
ment were rather complex; the principal ones gave the 
ranges just indicated. This was followed by a storm. 
H increased slightly until 6h 15m on the following day 
and then fell 2137 to a minimum at 12h 15m. Ranges 
in the other elements were: D, 23’; and Z, 206y. The 
major activity ended during the early hours of April 15 
but the traces continued irregular until 16h on April 
15 at which time they became perfectly quiet, a condi- 
tion which was maintained until i1h on April 23, when 
another disturbance began. No large nor rapid move- 
ments occurred in this disturbance. The value of H 
experienced a considerable depression which resulted 
in a range in that element of 95y. By 16h on April 25 
the traces again became very quiet; they continued so 
to the end of the month. 

May.--Irregularities appeared in the traces during 
the latter part of May 3. At about 1h on May 5 H began 
to decline because of a disturbance which had apparent- 
ly begun an hour or so earlier. After a few irregular 
movements in all elements at about 8h, recovery of H 
began. Ranges were: H, 173y; D, 16’; and Z, 111ly. 

At about 4h on May 7 activity appeared again and con- 
tinued through May 9. A succession of quiet days fol- 
lowed. From 2h on May 15 to 16h on May 16, and 
from 5h on May 19 to 2ih on May 20 the traces were 
active. From this time on fairly quiet conditions pre- 
vailed until a sudden commencement (H, -4y and +27y; 
D, +Y and -2 and Z, +1y and -16y) at 27d 4h 33m 
inaugurated an active interval which continued through 
May 28. The last days of the month were quiet. 

June.--The traces were irregular through June 3. 
June 4 was quiet but activity reappeared on June 5 and 
continued with diminishing intensity into June 6. On 
June 11 and 12 the traces were again somewhat active. 
June 19, 20, and 21 were outstandingly quiet. Activity 
which began at 7h on June 26 continued through June 27, 
leaving the last days of the month rather quiet until the 
latter half of June 30. 

July.--Irregularities which began during the last 
hours of the preceding month died out gradually, leaving 
the traces rather smooth on Juiy 4. A sudden commence- 
ment (H, +5y; D, -1’ and +3’; and Z, -2y and +9y) at 
5a Oh 50m was not followed by any appreciable disturb- 
ance. From July 9 through July 16 the traces were very 
quiet. Only minor irregularities appeared thereafter 
until a sudden commencement (H, +35y) at 21d 21h 4m 
ushered in a starm. Sudden initial movements of D (-9’) 
and Z (-57y) also occurred but required twelve minutes 
for their completion as compared with a little over one 
minute required for the H movement. H continued to 
increase for about an hour, after which it fell gradually 
until about 2h on July 22, and then rapidly to a sharp 
minimum at 2h 53m, passing through a range of 328y. 
Immediately after this minimum the element recovered 
partially and then fell again to a secondary minimum 





around 8h, after which a more or less steady rise oc- 
curred. From 2h to 5h on July 22 violent movements 
were exhibited by all elements. Between 22h and 23h 
on the same day all storm activity had ceased, although 
bays appeared in all elements between 10h and 18h on 
July 23. Ranges in the other elements were: D, 30’, 
and Z, 188y. A slightly disturbed condition began with 
a rapid movement, possibly a sudden commencement 
(H, +4y) at 26d 21h 4m and continued through July 27. 
Otherwise the traces were rather quiet for the remain- 
der of the month. 

August.--Irregularities appeared in the traces to- 
ward the end of August 1 and continued into the early 
part of August 6, after which the traces ran along com- 
paratively quietly, a few minor distortions appearing 
here and there. At 13h on August 19 irregularities re- 
appeared in the traces, becoming more prominent until 
shortly after 2h on August 20, when a decided decline 
in H began. Large movements appeared in all traces 
after 20h and continued until 4h on the following day. 
From about 7h 40m to 9h 30m violent movements 
appeared in all elements; during these H rose nearly 
200y to the maximum of the storm at 8h 0m. Storm 
conditions had passed away by 20h on August 21. Ranges 
of the storm were: H, 253y; D, 29’; and Z, 180y. By 
August 23 the elements were rather quiet and continued 
so until the photographic paper was changed at 29d Oh 
Im at which instant a sudden movement appears to 
have occurred in all elements. A disturbed condition 
persisted until the end of the month in which ranges of 
155y in H, 16’ in D, and 99y in Z were recorded. 

September.--The traces continued active from the 
preceding disturbance until 18h on September 1. Ac- 
tivity reappeared at about 4h on September 4 and con- 
tinued through September 13. The following days were 
comparatively free from disturbance. Toward the end 
of September 25 activity returned and continued with 
diminishing intensity for the rest of the month. Al- 
though the elements were generally disturbed through- 
out the month, at no time was the activity great enough 
to be called a storm. 

October.--The traces were quite irregular on Oc- 
tober 2 and on October 6. Toward the middle of Octo- 
ber 7 an active interval began which died out during 
October 8. During the latter part of October 9 a dis- 
turbance began. Large pulsations appeared at about 
ih on October 10, and shortly after 8h large move- 
ments appeared upon which these smaller movements 
were superposed. Quiet conditions returned during 
October 11. Following a few small irregular move- 
ments, a storm began at 12d 10h 26m with sudden 
movements in all elements (H, +867), apparently a 


| sudden commencement. Immediately the traces became 


highly disturbed, all elements exhibiting large and rapid 
movements. H attained its maximum value at 11h 36m 
and then fell over 300y in less than two hours, the mini- 
mum value occurring some time later at 15h 59m. Vi- 
olent movements of all elements continued until 21h, 
and lesser storm movements nearly to the end of the 
next day. Ranges were: H, 355y; D, 39’; and Z, 210y. 
After several comparatively quiet days a sudden com- 
mencement (H, +54y; D, -4’, +5’, and -4’; and Z, -22y) 
at 22d 6h 40m ushered in a storm. In general, the 
first part of this storm was very similar to the preced- 
ing one. The disturbance had apparently subsided by 
16h, but activity was resumed at 1h on October 23 and 
continued for most of that day. Recorded ranges were: 
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H, 243y; D, 33’; and Z, 266y, all occurring during the 
early part of the disturbance. Only minor irregular- 
ities appeared during t'.e remainder of the month. 

November.--The traces were quiet up to a sudden 
movement in all elements at 8d 5h 25m. The rise in 
H was 17y, but its culmination was too gradual to war- 
rant its being called a sudden commencement. It was 
followed by a slight disturbance. Minor irregularities 
continued in the traces through November 12. A dis- 
turbance began with a sudden commencement (H, +9v7) 
at 18d 4h 33m and continued into the following day. 
From the beginning of November 22 through November 
28 the traces were quiet, irregularities appearing at 
that time and continuing through the end of the month. 

A sudden commencement (H, +8y, and Z, -4y) occurred 
at 30d 17h 47m. 

December.--Irregularities which followed the sud- 
den commencement of November 30 continued up to an- 
other sudden commencement (H, +15y; D, -1'; and Z, 
-Ty) at 12d 19h 42m. No immediate disturbance fol- 
lowed this commencement. However, about 8h on De- 
cember 13 increasing disturbance was noted in all ele- 
ments which evolved into large storm movements at 
13h. The elements continued active through December 
15. The ranges recorded during this disturbance were: 
H, 137y; D, 22’; and Z, 1307. Another sudden com- 
mencement (H, -2y and +207; D, -1'; and Z, -9y) at 
17d 5h 13m was followed by a minor disturbance which 
seemed to terminate at 20h although some activity per- 
sisted through most of December 19. Fairly quiet con- 
ditions predominated until a sudden commencement 
(H, +27y; D, -1’ and +1’; and Z, -3y and +3y) at 28d 
14h 38m initiated another period of irregularity which 
extended into December 29. The concluding disturbance 
of the month, minor in character, began with a sudden 
commencement (H, +18y; D, +1’ and -1’; and Z, -7y) 
at 31d 5h 19m. 


1928 


A further general, though slight, decrease in activ- 
ity occurred during 1928. Owing to the storm on July 8, 
the second most violent in the history of the observatory, 
July stands out as the most active month of the year. The 
second half of the year was more active than the first. 
Excepting July, the greatest activity was associated with 
the September equinox. 

January.--The traces were active up to the begin- 
ning of January 2, after which only minor irregularities 
were present. On January 10 the traces became extreme- 
ly smooth and a succession of very quiet days followed, 
during which, however, the diurnal variation exhibited 
high variability. Toward the end of January 15 appeared 
a few irregularities which continued into January 27. 
During the interval from 12h on January 17 to 1h on 
January 25, the H-vario:.eter magnet was caught in its 
housing so that the character of that element could not 
be determined. A sudden commencement (H, +5y; D, 
-1’ and +3’; and Z, -2y and +10y) at 27d 2h 15m 
marked the beginning of a storm which lasted until 
about 22h. A few minutes after the beginning of the 
storm, H began to decrease, attaining its minimum 
value at 12h 46m. Ranges of 117y in H, 12’ in D, and 
122y in Z were recorded. After the storm, the ele- 
ments remained active into January 30. January 31 was 
a rather quiet day. 


February.--A sudden commencement (H, +11y) at 
1d 5h 33m was followed by irregularities which con- 
tinued through February 7, after which the traces be- 
came more quiet. February 12 was very quiet until 
interrupted by a sudden commencement (H, -1ly and 
+26y; D, -2'; and Z, -8y) at 12d 7h 16m. Preceding 
the movements in D and Z recorded above, there were 
very small movements coincident with the initial move- 
ment in H. Activity which followed this sudden com- 
mencement died out during February 13, but the traces 
continued irregular for some time afterward. Activity 
again appeared during February 18 and with renewed 
vigor on February 21 but died out, leaving February 24 
very quiet. Activity which was resumed on February 25 
died out toward the end of the month, leaving the traces 
quiet on February 29. 

March. --Quiet conditions prevailed for the first ten 
days of the month, a notable feature of which was the 
small range in H during the first few days. At 8h on 
March 11 H began to decline rapidly to a minimum at 
13h 36m. This disturbance lasted until about 8h on the 
following day, although the traces remained somewhat 
active through March 15. The range in H during the 
disturbance was 126y. The traces were free from dis- 
turbance until March 23 when they became very irregu- 
lar. From the beginning of March 27 to the end of the 
month, conditions were quiet. Ranges of all elements 
were very small on March 31, an international quiet day. 

April.--Mild activity which began shortly after 6h 
on April 1 continued through April 10, after which the 





‘traces became very quiet. After April 15 irregularities 


appeared in the traces, but quiet conditions were re- 
sumed at the beginning of April 18. Irregularities on 
April 20, 21, and 22 constituted the only other activity 
of the month. After 19h on April 27 the elements were 
extraordinarily quiet. : 

May.--The progress of the elements was very 
smooth and regular until the middle of May 4, when a 
smooth but unusual dipping down in the H-trace oc- 
curred. At 5d 2h 48m a disturbance began with a 
sharp movement in all elements. This continued through 
the day and was followed by avery quiet condition which 
lasted until 12h on May 1, at which time a phenomenon 
similar to that occurring on May 4 appeared with lesser 
magnitude. A disturbance began at 12h 15m on May 10 
which continued with diminishing and variable intensity 
until the end of May 19. The greatest activity was ob- 
served on May i1, when a minimum was attained at 
22h 50m which, with a maximum at 12h 25m on May 
10, gave a range of 132y in H. Ranges of 15’ inD and 
90y in Z were recorded during the disturbed interval. 
Fairly quiet conditions prevailed until about 14h on 
May 27, when a storm began. During the first part of 
the storm, large movements were observed in all ele- 
ments. About 2h on May 28 H began to decline, attain- 
ing a minimum at 10h 46m. Large movements in all 
elements which had been resumed at about 9h contin- 
ued through the first half of May 29. By about 20h on 
May 29 the storm had completely disappeared, leaving 
the traces free from activity for the remainder of the 
month. Ranges during the storm were: H, 1767; D, 
22’; and Z, 181y. 

June.--A large bay occurring in all elements from 
18h to 20h on June 1 preceded a period of minor activ- 
ity which continued through June 9. Activity again ap- 
peared at 4h on June 12 and continued through June 14. 
Owing to a considerable displacement of the elements 
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around 11h, ranges of 101y in H and 89y in Z were re- 
corded on June 13. A disturbance which began early on 
June 22 resulted in ranges of 137y in H, 20’ in D, and 
99y in Z during the day. Activity continued with dimin- 
ishing intensity through June 24, after which the traces 
recovered to a fairly undisturbed condition. 

July.--Quiet conditions prevailing at the beginning 
of the month were interrupted by a sudden commence- 
ment (H, -3y and +27y; D, -2’ and +3’; and Z, -8y and 
+12y) at 2d 8h 33m which marked the beginning of a 
minor disturbance. The traces continued irregular until 
14h on July 7 when a very smooth interval, lasting for 
several hours, gave way to irregularities at 18h which 
evolved into a severe storm, the first marked move- 
ments of which began at about 23h 15m on July 7. For 
the following eight hours the movements of the magnets 
were so rapid as to be scarcely recordable. H appar- 
ently dropped to a very low value following the initial 
movements, from which it recovered between ih and 
2h on July 8 to approximately the value it had had at the 
beginning of the storm. A similar change occurred in 
D; the reverse occurred in Z. H then dropped contin- 
ually with large rapid movements to the minimum of 
the storm at 7h 43m, which with the maximum at 23h 
39m on the preceding day gave a range in that element 
of 482y. Meanwhile, Z continually increased, attaining 
at 10h 45m on July 8 a maximum which with a minimum 
at 23h 36m on the preceding day gave a range of 381y. 
D was generally increasing from 4h on July 8 to the end 
of the storm, attaining a range of 80’, with the maximum 
and the minimum at 10h 44m and Oh 11m, respectively, 
on July 8. All large movements were over by 17h on 
July 8, although the value of H was considerably de- 
pressed throughout that day. Irregularities still pres- 
ent in the traces during July 12 gave way to quiet con- 
ditions which obtained generally up to 12h on July 21. 
July 22 was rather disturbed, ranges of 102y in H, 14’ 
in D, and 84y in Z being recorded during the disturbed 
interval. There were irregularities in the traces for 
the balance of the month except for July 29 and 30 when 
the traces were comparatively smooth. 

August.--Fairly quiet conditions continued until a 
sudden movement which might be considered a sudden 
commencement (H, +197) at 4d 17h 7m initiated an 
interval of increased irregularity which developed into 
a storm on the follo ‘ing day. H attained its minimum 
in a large bay between 5h and 9h and exhibited a range 
of 123y during the day. The other elements were only 
slightly “‘sturbed. After 23h on August 5 the elements 
were fre. from activity and except for August 7 pro- 
gressed rather quietly until August 12. Quiet condi- 
tions returned at the beginning of August 13 and contin- 
ued through August 22. Shortly before 23h on August 
25, H began to increase, presaging a disturbance which 
affected the elements for several days. Having climbed 
to a maximum at 2h 15m on August 26, H fell 140y to 
a minimum at 9h 8m, ranges of 23’ in D and 133y in Z 
being recorded during this part of the disturbance. On 
August 27 a similar behavior of the elements was re- 
corded and a new minimum in H was attained, making 
the total range in that element for the storm 166y, The 
elements continued irregular until 20h on August 28, 
after which fairly quiet conditions persisted to the end 
of the month. 

September.--A disturbance began at about 2h on 
September 3 and continued through that day. H, the ele- 
ment most disturbed, exhibited a range of 10ly. The 


elements continued somewhat active until September 7 
when, after a few quiet hours, a disturbance began with 
a sudden commencement (H, +34y) at 7d 13h 46m. 
Following a rise to a maximum which was consummated 
within an hour, H dropped suddenly to a lower value 
which was generally maintained throughout the following 
day. Ranges were: H, 140y; D, 12’; and Z, 99y. The 
traces continued to exhibit activity through September 
11. September 16 and 17 and part of September 18 were 
rather quiet, the interval being ended by a storm which 
began with a sudden commencement (H, +22y; D, -1’; 
and Z, -5y) at 18d 15h 43m and continued until about 
18h on September 19. Ranges were: H, 106y; D, 14’; 
and Z, 907. Following a rather quiet interval from the 
beginning of September 21 to 10h on September 22, ir- 
regularities appeared in the traces and lasted several 
days. A sudden commencement (H, +12y) at 24d 11h 
39m was followed is less than five hours by a second 
sudden commencement (H, +33y; D, -2’; Z, -13y) at 24d 
16h 23m. The first of these was attended by move- 
ments of the other elements, but they were small. 
Climbing very slowly until 2h 42m on the following 
day, H began to decline, reaching a minimum at 10h 
38m. Large movements were observed in H with smal- 
ler movements in the other elements until the beginning 
of September 26. Ranges of 126y in H, 13’ in D, and 
101y in Z were recorded. Following a bay which oc- 
curred in each element between 15h and 16h on Sep- 
tember 27, the traces were fairly quiet up to the begin- 
-ing of September 30. 

October.--The traces became disturbed at the be- 
ginning of October 2. The activity diminished continual- 
ly, dying out completely on October 8. The disturbance 
consisted principally of bays in all elements. Irregu- 
larities appeared in the traces between 11h and 12h on 
October 13. A sudden commencement (H, +7y; D, -1’; 
and Z, -5y) at 13d 21h 30m was followed by a contin- 
uance of these irregularities, the traces becoming more 
quiet after October 16. A sudden commencement (H, 
+66y; D, +1’ and -7’; and Z, +2y and -36y) at 18d Th 
25m was followed by a strong storm. The sudden com- 
mencement in H seemed to include a sharp negative 
movement, but it was too rapid to be recorded with cer- 
tainty. After the initial movements, D and H decreased 
and Z increased steadily until 8h 35m, when all three 
elements suffered sudden changes twice as great and in 
directions opposite to those of the large sudden-com- 
mencement movements. Throughout these changes, 
smaller but rapid movements were superposed on the 
traces. The minimum in IF and the maximum in Z 
were recorded about 11h. From this time onward the 
general trend in H was toward increasing values. The 
worst part of the storm was over by 23h, although the 
elements remained active for several days. Recorded 
ranges were: H, 2807; D, 35’; and Z, 2707. On Octo- 
ber 24 occurred two sudden commencements strikingly 
similar to those on the same day in the preceding 
month. The first, (H, -2y and +167) at 24d 6h 34m, 
was followed by some activity; the second, (H, +207; 

D, -2’; and Z, -1ly) at 24d 17h 52m, was followed 
by an appreciable storm. Sharp storm movements 
began in all elements at 19h on October 25, shortly 
after which time the maximum in H occurred. Move- 
ments in all elements continued to be irregular 
until the latter part of October 27, the regular 
diurnal variation being completely overwhelmed. A 
range of 1467 in H was recorded during the first 
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day of the disturbance. Irregularities prevailed for the 
remainder of the month. 

November.--Activity consisting principally of bays 
in all elements began on November 2 and continued 
through November 4. The following interval was some- 
what irregular, gradually becoming more quiet until 
interrupted by a sudden commencement (H, +207; D, 
-2'; and Z, -9y) at 10d 6h 54m, succeeded by a mild 
disturbance which died out during the second half of 
that day. Another sudden commencement (H, +17y; 

D, -1'; and Z, -8y) at 11d 16h 57m was followed by 
activity which lasted until the latter part of November 
13. November 15 was somewhat disturbed, the activity 
ending temporarily with a bay in all elements at 15h. 
Following five quiet hours, a sudden commencement 
(H, +18y; D, +1’ and -3’; and Z, -13y) at 15d 20h 56m 
initiated an interval of activity which extended through 
November 18. From the beginning of November 21 
through the first part of November 24 the traces were 
quiet. The remainder of the month was marked by ir- 
regularities which had almost completely vanished as 
the month closed. 

December.--December 1 was active until 11h. Very 
minor irregularities appeared during the next few days 
and gave way to quiet conditions at the beginning of 
December 5. A sudden commencement (H, +15y) at 
5d 16h 18m was followed by a disturbance which lasted 
through December 6. Ranges were: H, 109y; D, 12’; 
and Z, 99y. The elements were gradually becoming 
more quiet after this disturbance but were again agitat- 
ed for an interval which began during the latter part of 
December 11. After December 14 the traces were free 
from all but minor irregularities. From the latter part 
of December 21 through December 22, the traces 
showed slight irregularities. They were quite active on 
December 24, 25, and part of 26, although, owing to a 
constraint of the H magnet in its damping-box during 
portions of the latter part of the month, the H records 
furnish very little information as to the character of 
the variations. The last few days of the month appeared 
irregular but not disturbed. 


1929 


The year 1929 taken as a whole was about as active 
as the two preceding ones, with its chief irregularities 
at the time of the March equinox. The absence of any 
particularly spectacular storms, however, may lead 
one to underrate the activity of the year. 

January.--Because the H magnet was not perfectly 
free, the character of that element is liable to misin- 
terpretation during this month. Up to 9h on January 2 
the traces were rather quiet. A sudden movement, 
principally in H at 3d 8h 7m, was followed by irregu- 
larities, the elements becoming active at about 1h on 
January 4. Between 19h and 20h the activity suddenly 
ceased and the traces became extremely smooth for 
several hours, a condition which was changed by what 
seemed to be a sudden commencement at 5d 3h 7m. 
The ensuing activity died out toward the end of the day, 
irregularities persisting in the traces, however, 
through January 6. Another sudden movement at 8d 21h 
28m initiated a disturbance which lasted through the fol- 
lowing day. Except for some activity which appeared on 
January 14, only irregularities were present inthe traces 
until they became quiet on January 17. Irregularities 


reappeared at 8h on January 20 but died out on January 
23, leaving the traces quiet again. Only a few small 
minor movements occurred during the remainder of the 
month. 

February.--The H magnet remained under partial 
constraint until February 12. Until the latter part of 
February 6, there was no outstanding activity. Large 
movements which started then marked the beginning of 
an active interval which continued with varying intensity 
and occasional short quiet periods until February 12. 
After this date the traces were quieter until interrupted 
by an increase of activity starting during the latter part 
of February 16 and developing into storm movements 
from 23h on February 16 to 4h on February 18. After 
attaining a maximum at 2h 27m on February 17, H fell 
to a minimum at 16h Om, a range of 176y. Ranges in 
D and Z were 15’ and 118y, respectively. The traces 
continued active for several days, assuming more nor- 
mal character on February 25. A sudden commence- 
ment (H, +13y; D, +1’ and -3’; and Z, +2y and -11y) at 
26d 19h 22m initiated a storm which continued through 
the remainder of the month. Rising a little higher than 
the initial movement, H fell continually but irregularly 
until the latter part of February 27 w*.en large move- 
ments occurred in all elements. These large move- 
ments continued into February 28, during which time 
the minima of all elements were recorded. A few large 
movements occurring between 12h and 15h on February 
28 marked the termination of the storm. Ranges were: 
H, 191y; D, 22’; and Z, 153y. 

March.--A slight activity of the elements was pres- 
ent during the first few days of the month. A sudden 
movement of al] three traces resembling a sudden com- 
mencement occurred at 2d 18h 50m. Following a fairly 
quiet period, the traces again exhibited irregularities 
from 3h 44m to about 18h on March 5. They became 
active again during the latter part of March 7 and con- 
tinued so through March 8. Comparatively quiet condi- 
tions prevailed until a sudden commencement (H, -3y 
and +727; D, -2’ and +2’; and Z, -10y) at 11d 13h 54m 
ushered in a storm. Attaining a maximum in the first 
few minutes of the disturbance, H remained somewhat 
above its pre-storm value for the remainder of the day. 
All elements during this period showed small irregular- 
ities with no large excursions. At about 6h on March 
12, after a considerable decrease in H, large move- 
ments became evident in all elements and continued 
through the day. The maximum of activity appeared 
around the middle of March 12. In spite of the large 
ranges recorded, H, 2457; D, 30’; and Z, 1867, no 
violent movements occurred during the disturbance. By 
the end of March 13, H had recovered considerably. 
Activity prevailed until a few hours preceding a sudden 
commencement (H, +15y; D, -2’; and Z, -8y) at 15d 8h 
33m which was followed by a moderate disturbance in 
which ranges of 105y in H, 14’ in D, and 106y in Z 
were recorded. The elements continued active through 
most of March17. A resumption of activity occurred with 
the appearance of a large positive bay between 15h and 16h 
on March 20. Later aminimum occurred at 7h 22m on 
March 21, giving a range of 122y in H during the interval of 
disturbance. Considerably lesser ranges, proportionately, 
were recorded inthe other elements. By the end of March 
22, the activity had subsided considerably. Except for per - 
turbations which were present on March 24, only minor ir- 
regularities appeared during the remainder of the month, 
comparatively quiet conditions obtaining at the end. 
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April.--Only minor irregularities were present in 
the traces for the first few days. Irregularity reap- 
peared about 4h on April 4, followed by a sharp move- 
ment in all three elements at 9h 26m. The traces 
were active to the end of the day. At the beginning of 
April 6, the traces became very quiet and continued 
generally so through most of April 15, at which time 
irregularities began which developed into a storm dur- 
ing April 16. Ranges of 117y in H, 16’ in D, and 938y in 
Z were recorded during this disturbance. The traces 
gradually became less irregular, achieving extremely 
quiet conditions at about 18h on April 19 and continuing 
so until 2h on April 21. Fairly quiet conditions pre- 
vailed until April 28 when irregularities set in which 
continued to the end of the month. 

May.--Although the regular diurnal variation was 
the conspicuous feature of the traces at the beginning of 
the month, irregularities were present which became 
less evident after May 5. At 2h on May 13, H began to 
decrease more than the normal amount, all elements 
exhibiting activity throughout the day. The traces con- 
tinued to be slightly active through May 17 after which 
they became very quiet, minor irregularities reappear - 
ing shortly after 19h on May 19. A disturbance began 
at about 2h on May 23 with a decline in H, recovery 
from which was almost complete by the end of the day. 
A range of 110y in H was recorded during this interval. 
Except for a little activity on May 28, only minor irregu- 
larities were present in the traces for the balance of 
the month. 

June.--Irregularities were present at first, but they 
gave way to fairly quiet conditions at the beginning of 
June 3. After June 5 and 6, which were the most quiet 
days of the interval, the traces gradually became more 
irregular, marked activity appearing on June 10 and 
producing a range of 95y in H. By June 12 this dis- 
turbance had subsided, the traces becoming quiet on 
June 13. Activity again made its appearance on June 22; 
but after a small bay at 12h on June 25, the elements 
became very quiet and continued generally so until the 
end of the month, except for some slight activity on 
June 28 and during the last hours of June 30. 

July.--The traces were slightly irregular at first 
but became more quiet toward the end of July 2. A sud- 
den commencement (H, +107) at 5d 9h 5m was followed 
by a slight disturbance which had completely died out by 
12h on July 6. After becoming very quiet on July 8, the 
traces again became irregular during July 10. A sudden 
movement in all three elements at 11h 35m of that day 
marked a further increase in the activity which extenc d 
through the first half of July 11. Very quiet conditions 
returned at the beginning of July 12, on which day the 
range in H was very small, and continued through most 
of July 14. A disturbance which started during July 14 
continued to affect the elements for three days. It was 
marked by large excursions, principally in H. After 
attaining a maximum at 19h 42m on July 14, H fell 
128y to a minimum at 6h 57m on July 15, then rose 
1307 to a second and greater maximum at 23h 54m on 
that day, and again fell 139y to a minimum at 13h 36m 
on July 16. D and Z exhibited ranges of 17’ and 127y, 
respectively. The traces were quiet from the beginning 
of July 18 to about 9h on July 20, when irregularities 
appeared. Rather quiet conditions prevailed, July 28, 29, 
and 30 being outstandingly quiet, from 20h on July 22 
nearly to the end of the month. A sudden commence- 
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ment (H, +207; D, -3’; and Z, -19y) at 31d 21h 7m 
preceded a disturbance which closed the month. 

August.--The sudden commencement of the last day 
of the preceding month was followed by a storm that 
continued into August 2. Remaining high until after 1h 
on August 1, H fell amost continually until the last part 
of the disturbance, although the maximum was attained 
in a bay between 13h and 14h on August 1, at which 
time the maximum in D also occurred. Except for this 
bay, D and Z were only slightly disturbed. Ranges 
were: H, 133y; D, 36’; and Z, 2007. Irregularities oc- 
curred on August 4 and 5; otherwise, the traces were 
very quiet until the beginning of August 11, when minor 
irregularities appeared. Recovering a quiet condition 
by the end of the day, the traces were again disturbed 
after a sudden ccmmencement (H, +11y) at 14d 12h 
28m. The elements continued active through August 19 
after which fairly quiet conditions prevailed until the 
end of the month. 

September.--Very minor irregularities which were 
present at the beginning of the month died out on Sep- 
tember 2, leaving the traces very quiet until interrupted 
by a sudden commencement (H, +7y; D, -2’ and +2’; 
and Z, -4y and +5y) at 6d 23h 36m. At about 4h on 
September 7, H began to decrease, attaining a minimum 
at 10h 24m. By 22h the disturbance had died out, 
ranges of 131ly in H, 13’ in D, and 80y in Z having 
been recorded. Activity again appeared during Septem- 
ber 9 and continued through September 16, attaining a 
maximum on September 10 and il. A range of 120y in 
H was recorded during the disturbance. Few irregular- 
ities remained after September 16 and on September 19 
the traces were very quiet. Irregularities which ap- 
peared during the latter part of September 21 developed 
into a storm on September 22. After attaining a maxi- 
mum at 23h 42m on September 21, H fell 126y toa 
minimum at 11h 34m on the next day. Ranges of 16’ in 
D and 85y in Z were recorded during this disturbance. 
Fairly quiet conditions returned on September 23. Ex- 
cept for some activity on September 26 and 27, the 
traces were comparatively quiet for the remainder of 
the month. 

October.--Very quiet conditions prevailed at the be- 
ginning of the month. Minor irregularities which began 
at 17h on October 2 continued to affect the traces 
through most of October 6, when quiet conditions again 
set in. A storm began at about 9h on October 7 and 
continued for several days, the activity dying out during 
October 10. The greatest ranges of the storm were re- 
corded on October 7. They were H, 105y; D, 19’; and 
Z, 161y. Lesser activity remained in the traces through 
October 13. A sudden commencement (H, +137; D, -1’ 
and +1’; and Z, -3y and +3y) at 16d 11h 13m was fol- 
lowed by a disturbance, the early part of which was 
given over to large movements which lasted through the 
day, after which recovery began. A period of violent 
movements, principally in H occurred between 7h and 
10h on October 17. Ranges of the storm were: H, 137y; 
D, 21’; and Z, 99y. Another sudden commencement (H, 
+207; D, -1’; and Z, -5y) at 17d 16h 19m was followed 
by a minor disturbance. A range of 106y in H was re- 
corded on October 19 because of a depression followed 
by a bay. Minor irregularities which continued in the 
traces died out, leaving them fairly quiet after October 
25. During the last three days of the month, activity 
was present. A bay, at about 13h on October 30, most 


36 MAGNETIC RESULTS FROM 


pronounced in D and Z, caused ranges of 23’ and 149y 
to be recorded in those elements. 

November.--Activity lingering in the traces from 
the preceding month registered a marked increase at 
the beginning of November 3. H rose toward a maxi- 
mum which occurred at 2h 22m and then fell 135y to 
a minimum at 10h 7m. Large movements were present 
in all elements through most of the day, in adcition to 
which H exhibited small violent movements during the 
early portion of the storm. Ranges of 18’ in D and 135y 
in Z were recorded. Activity persisted until November 
7 when the traces became more smooth, only to be in- 
terrupted by a sudden commencement (H, +13y) at 7d 
10h Om which was followed by a minor disturbance. 
Another sudden commencement (H, +12y) at 8d 21h 47m 
was followed by a rise in H until the end of the day and 
then a decline of 85y to 13h 56m on the following day. 
The effect of the disturbance on the other elements was 
slight. By 18h traces had become rather quiet and re- 
mained so, except for a few minor irregularities, until 
November 15. A marked disturbance began with a sharp 
movement at 16d 4h 17m and continued through Novem- 
ber 17. Irregularities were present afterward until 
November 23 when the traces became -..dre quiet, but 
irregularities reappeared during the latter part of No- 
vember 26 and continued to the end of the month, Novem- 
ber 30, however, being much less irregular. 

December.--Following several days during whichthe 
traces were slightly irregular, a sudden commencement 
(H, +5y) at 3d 12h 6m marked the beginning of an ac- 
tive interval which continued through part of December 
7. Ranges of 119y in H, 17’ in D, and 106y in Z were 
recorded. Activity continued through December 12 
with varying intensity followed by minor irregularities. 
The traces again appeared disturbed on December 16 
shortly after which H began to decrease, marked per- 
turbations of the elements beginning with a sudden 
movement at 11h 35m and continuing into December 18. 
Ranges of 94y in H, 19’ in D, and 151y in Z were re- 
corded. Following December 21, a very quiet day, a 
disturbance began which continued into December 23. 
Recorded ranges were: H, 99y; D, 14’; and Z, 128y. 
Following the disturbance, irregularities remained in 
the traces, increasing somewhat during the last few 
hours of the month. 


1930 


Although there were no unusually large disturb- 
ances, a general unrest of the magnetic elements 
marked 1930. In April, this condition was marked, only 
five days in that month being assigned character -figure 
| ZETOs” ’? the remaining 25 days being assigned figure 

one. 

January.--The traces were slightly active at first 
but quieted down until interrupted by a sudden com- 
mencement (H, +12y) at 3d 8h 9m and a disturbance 
which lasted with varying intensity until the latter part 
of January 8. Ranges for the disturbance were: H, 
108y; D, 16’; and Z, 136y, although ranges nearly as 
great were recorded during each of the first five days 
of the storm, as a result of bays which were scattered 
over the disturbed interval. The activity diminished 
continually for the next few days but reappeared with a 
sudden commencement (H, +7y; D, -1’ and +2’; and Z, 
-4y and +8y) at 13d 2h 3m. By 12h all but a few 
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minor irregularities had died out, the traces being 
rather quiet from the beginning of January 14 to 12h on 
January 17. A slight activity appeared in the traces dur- 
ing the next few days, increasing after a sudden com- 
mencement (H, +17y) at 20d 15h 11m. ..”ter January 
25 the traces were very quiet and remain * so until the 
last few hours of January 28 when minor uctivity began 
which continued to the end of the month. 

February.--The elements were active during the 
first few days of the month, no unusual ranges being re- 
corded, however. During February 5 the activity died 
out, leaving only minor irregularities in the traces until 
shortly after 3h on February 12 when a downward ex- 
cursion in H marked the beginning of a storm which 
lasted several days. At the beginning of February 13 
the elements became more agitated and continued so 
through February 16 after which the disturbance abated 
somewhat but continued, with decreasing intensity, until 
February 20. Large ranges were recorded on five days, 
the maximum in H occurring in the beginning of the 
storm at 3h 8m on February 12 and the minimum at 2h 
4m on February 14. The storm-ranges were: H, 1437; 
D, 25’; and Z, 130y. After a few comparatively quiet 
days, activity again appeared on February 23, rose 
toward a maximum on February 25, and then fell off, 
though a slight increase was noted at the close of 
February 28. 

March.--For the first few days, both large move- 
ments and small sharp movements were recorded. From 
the latter part of March 4 through the first half of March 
11, the traces were very quiet. They then gradually be- 
came more active, exhibiting large storm mover 2nts on 
March 12. After rising in a bay between 20h and 2ih 
on March 11, H fell 171y to a minimum at 11h 57m on 
March 12, around which time maxima occurred in D and 
Z. The greater part of the storm activity died out before 
March 13 although some persisted with generally di- 
minishing intensity until the beginning of March 23. 
Ranges in D and Z recorded during the storm were 
31’ and 2287, respectively. An increase of activity 
again occurred on March 24 when a range of 99y in H 
was recorded. Except for March 31, the remaining days 
of the month were somewhat active, small sharp move- 
ments being the dominating form of disturbance. 

April.--A slight activity was present on April 1 
which died out leaving only minor irregularities in the 
traces from April 2 through the first half of April 6. A 
bay at 15h on April 6 marked the beginning of a pro- 
tracted active period, the first few days of which were 
of storm proportions. Attaining a maximum of activity 
on April 8, when ranges of 125y in H, 21’ in D, and 
129y in Z were recorded, the traces became less dis- 
turbed during the following day, but again exhibited 
considerable activity on April 10 and 11. On both 
these days ranges of over 100y in H were recorded, 
correspondingly large ranges being recorded in the 
other elements. Activity began to increase again on ' 
April 19, April 20 and 21 being stormy. The ranges 
during this interval were: H, 171y; D, 24’; and Z, 139y. 
Storm activity continued until April 23 when it began to 
diminish, the traces remaining mildly irregular for the 
rest of the month. 

May.--During the first few days of the month the “ 
traces exhibited only small irregularities. At about 31 
on May 4, following an unusual decline in H, the traces 
became active. About 24 hours later, large movements 
appeared in the H trace, which began to fall toward 
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very low values. These large movements extended 
through May 6 but were less frequent on that day. The 
traces continued quite disturbed until May 10. Owing to 
the large movements, unusual ranges--H, 181ly; D, 24’; 
and Z, 152y--were recorded for the disturbance. The 
traces again became disturbed toward the end of May 11 
and continued so into May 12, a range of 11ly in H be- 
ing recorded during the interval. The activity abated by 
May 14 although the elements were still slightly dis- 
turbed thereafter. An increase of activity during the 
second half of May 16 marked the beginning of a storm 
in which two bays between 18h and 19h on May 16 and 
between 6h and 7h on May 17 gave a range of 214y in 
H, the maximum being produced in the first bay and the 
minimum in the second. The ranges in D and Z during 
this disturbance were 14’ and 121ly, respectively. After 
about 10h on May 23 the traces became comparatively 
quiet. The month closed in a storm beginning at 15h 

on May 30. During May 31 ranges of 126y in H, 18’ in 
D, and 117y in Z were recorded. 

June.--The storm which began during the latter part 
of the preceding month continued through June 4, large 
movements in all elements producing considerable 
ranges. On each of the four days ranges of 100y in H 
were recorded. The ranges attained during the storm 
were: H, 129y; D, 21’; and Z, 134y. The next few days 
were irregular, activity returning shortly after the be- 
ginning of June 7 and continuing through June 8, after 
which only small bays appeared in the traces until the 
latter part of June 9, when quiet conditions set in, June 
11 being very quiet. A sudden movement at 12d 0h 44m 
initiated a disturbed period which extended to 12h on 
June 14 and during which a range of 100y in H was re- 
corded. Very quiet conditions obtained until 10h 30m 
on June 15, when minor irregularities began. A decline 
in H beginning shortly after 1h on June 16 presaged a 
short but violent storm. Large and rapid movements 
began in all elements about 7h 50m and continued until 
13h 30m. Ranges for the day were: H, 2307; D, 31’; 
and Z, 235y. Minor activity continued in the traces un- 
til the latter part of June 21 when quiet conditions re- 
turned. Irregularities beginning at about 8h on June 26 
were followed by increased activity on June 27 which 
continued through the remainder of the month. 

July.--The traces showed slight activity at the be- 
ginning of the month, the activity increasing through 
July 4 and then decreasing again. After the middle of 
July 7 conditions were quiet until interrupted by a sud- 
den commencement (H, +26y; D, -1'; and Z, -5y) at 
9d 14h 54m. The commencement was immediately 
followed by minor irregularities, the traces becoming 
quite disturbed at the beginning of July 10 and continu- 
ing stormy through July 12. Ranges for the storm were: 
H, 124y; D, 18’; and Z, 97y. Activity continued through 
July 17. Except for a shallow bay in H centered at 12h 
on July 23, fairly quiet conditions prevailed until a dis- 
turbance began at 16h 36m on July 24. Rising toa 
maximum at 22h 24m, H began to fall, attaining a 
first minimum at 9h 33m on July 25, and a second min- 
imum at 5h 50m on July 26, making the range for the 
storm 148yin H. Ranges of the other elements were 
unimportant. By 19h on July 26 the storm activity had 
died out although the traces were still slightly active at 
the end of the month. 

August.--The traces were only slightly irregular at 
the beginning of the month, becoming more quiet on 
August 3 and 4. Irregularities which appeared during 


the latter part of August 5 reached storm proportions 
during August 6. Large movements began at 4h and 
continued through the first half of August 7, after which 
the activity subsided somewhat, being still conspicuous, 
however, until 16h on August 9. A maximum at 13h 0m 
on August 6 and a minimum at 11h 12m on August 7 
gave a range of 132y in H. Ranges in D and Z were 
26’ and 172y, respectively. The traces continued to be 
somewhat disturbed until August 17 when more quiet 
conditions returned, interrupted by an interval of slight 
activity at 5h Om on August 19. During the latter part 
of August 21, the elements became still more disturbed, 
a decline of 111y in H being recorded from 19h 42m 
on August 21 to 3h 57m on August 22. Activity contin- 
ued for several days, subsiding somewhat during the last 
few days of the month. 

September.--A decrease of 98y in H in less than 
four hours starting a few minutes after 3h on Septem- 
ber 1 marked the beginning of activity for this month. 
After 17h the traces became more quiet, but activity 
was resumed early on September 3 when H again began 


_to decline, dropping 110y in less than 12 hours. Activity 


persisted through the next few days, culminating on Sep- 
tember 6, when ranges of 122y in H,and 105y in Z were 
attained. Minor disturbances were present for several 
days, gradually dying out toward the middle of the month. 
From September 13 to September 16, inclusive, the ele- 
ments were quiet. A storm began at 18d 8h 50m with 

a sudden rise in H which lasted for about 20 minutes, 
after which the element fell 226y to the minimum of the 
storm at 13h 1m. H had recovered considerably toward 
the end of the day, although activity persisted through 
September 19. A range of 14’ in D was recorded and 
the range in Z is estimated in excess of 130+, the trace 
having passed off the sheet shortly before 13h on Sep- 
tember 18. Except for September 26 and 27, the traces 
were irregular until September 29, when activity of 
storm proportions was again attained. During the early 
part of September 30, H attained its lowest value, after 
which the element rose rapidly, becoming comparatively 
quiet after 13h. Ranges were: H, 174y; D, 22’; and Z, 
114y (estimated). 

October.--The traces were somewhat active for the 
first few days. From 10h to 15h on October 3, the 
largest movements appeared, giving ranges of 106y in 
H, 14’ in D, and 106y in Z. Activity continued for the 
next few days, diminishing to minor irregularities after 
October 8. October 12 and 13 were comparatively quiet 
days. A sudden commencement (H, -3y and +357; D, 
+1’ and -3’; and Z, -3y and +23y) at 14d 4h 22m was 
followed by a disturbance during which no large or par- 
ticularly rapid movements occurred. By the end of the 
day the disturbance had abated, October 15 being one of 
the most quiet days of the month. At about 3h on Octo- 
ber 17, H began to decrease irregularly, attaining a 
minimum at 14h 59m, 115y below the maximum re- 
corded for that day. Large movements then began and 
continued through the day, after which the element be- 
gan to recover. Ranges recorded for the other elements 
during this interval were: D, 21’ and Z, 147y. Activity 
persisted for several days, conditions becoming more 
quiet on October 22. A disturbance which began during 
the last half of October 25 continued through October 26 
and 27. It was characterized by irregular movements 
in all elements. Ranges recorded during the disturbance 
were: H, 124y; D, 24’; and Z, 166y. Some activity con- 
tinued for the remainder of the month. 
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November.--The elements were slightly active at 
first, becoming very quiet at the beginning of November 
3. A short disturbance, during which ranges of 98y in 
H and 142y in Z were recorded, lasted from 4h to 16h 
on November 4, after which the traces again returned to 
a quiet condition. During the latter half of November 10 
they again became unusually smooth and remained so 
until interrupted by a sudden commencement (H, +28y; 
D, +1’ and -3’; and Z, +5y and -19y) at 13d 19h 28m. 
This was followed by minor perturbations of the ele- 
ments-and a gradual decline in H until the latter part of 
November 14 when the decline became more rapid. At 
about 12h on November 15, the traces became smoother 
and H began to recover. No large ranges were record- 
ed during this disturbance. Beginning with November 19, 
the traces were very quiet and remained so through No- 
vember 22. Toward the end of November 23 activity re- 
turned, attaining storm proportions during November 25, 
ranges of 133y in H and 102y in Z being recorded for 
the disturbance. Quiet conditions were being restored 
as the month closed. 

December.--Quiet conditions which prevailed at the 
beginning of the month were ended by a sudden com- 
mencement (H, +147; D, -2’ and +6’; and Z, -7y and 
+19y) at 3d ih 7m. After a short climb, H began to 
fall off with increasing rapidity. At 14h large move- 
ments began, H attaining its first minimum at 16h 23m. 
A second minimum was attained at 7h 41m on Decem- 
ber 4, slightly lower than the first, making the range for 
the disturbance in that element 169y. Ranges in D and 
Z were 25’ and 185y, respectively. Large movements 
were absent after December 3, and on December 5 the 
traces appeared fairly smooth. Following some pulsa- 
tions which began between 13h and 14h on December 
12, the traces again showed slight activity, but quiet 
conditions prevailed again by the beginning of December 
15. From the middle of December 19 through Decem- 
ber 24 the elements were active, the disturbed condition 
being most pronounced on December 21. Only minor ir- 
regularities appeared during the remainder of the month, 
the elements becoming very quiet on December 31. 


1931 


The year 1931 was quite similar in character to the 
preceding one. Although there were no large or pro- 
nounced disturbances nor periods of unusual activity, a 
general unrest marked the elements almost to the same 
extent as during 1930. 

January.--Slightly irregular at first, the elements 
became quiet on January 2 and after several days of ex- 
treme quietness were disturbed on January 9, the con- 
dition persisting through the next day. Slight irregular- 
ities continued until January 15 when they became quite 
pronounced, merging into disturbed conditions on Janu- 
ary 16 and 17. After this the character quieted down 
continually, attaining fairly quiet conditions on January 
23. A feeble and poorly defined sudden commencement 
(H, +9y and Z, -3y) at 24d 4h 30m marked the begin- 
ning of irregularities which continued for several days. 
A range of 102y was recorded in H during January 25 
and 26 owing to a depression on the latter day. Except 
for small bays in all elements at 14h and 17h on Janu- 
ary 29, the last three days of the month were fairly quiet. 

February.--Slight irregularities were present up to 
February 5 when quiet conditions set in. Only a few 


very minor distortions of the traces occurred until a 
disturbance began with a sudden commencement (H, -ly 
and +21ly; D, -1’; and Z, -10y) at 13d 8h 59m. Char- 
acterized by small sharp movements in all elements 
which continued until 11h on February 14, the disturb- 
ance was terminated by several larger movements be- 
tween 12h and 17h on February 15. Fairly quiet con- 
ditions obtained until the latter part of February 23, the 
elements becoming quite disturbed on February 24 at 
about 4h 15m. Large movements continued throughout 
the day and, sporadically, for the next two days. A 
range of 98y in H was recorded on February 24. The 
last day of the month was fairly quiet. 

March.--The elements were slightly irregular for 
the first three days, becoming quiet on March 4, after 
which minor irregularities reappeared in the traces. 
Pulsations in which a maximum amplitude of 15y in H 
was attained occurred from 16h 5m to 16h 15m on 
March 10. More quiet conditions followed until the 
traces again became irregular at about 18h on March 
12. Fairly quiet conditions returned on March 15 and 
continued, except for March 21, to the end of the month. 
March 18 and 30 were outstandingly quiet. 

April.--A bay in H centered on about 19h on April 
1 was the only disturbance of the traces except for 
minor irregularities during the latter portions of April 
3 and 4. April 7 was very quiet. Irregularities appear- 
ing on April 9 presaged a drop of 69y in the value of H 
during the first half of April 10. April 12, 13, 14, 16, 
and 17 were very quiet. During a disturbance which be- 
gan about 12h on April 19 and continued through most 
of April 20, ranges of 114y in H, 13’ in D, and 108y in 
Z were recorded. The traces were fairly quiet on April 
21 and continued so for the remainder of the month, 
April 27, 28, and 29 being very quiet. 

May.--Fairly quiet conditions prevailed at first. A 
slightly disturbed condition appeared between 7h and 
14h on May 6. May 7 was disturbed by small sharp 
movements superposed upon larger ones. May 9 and 10 
were very quiet. Irregularities were occasionally pres- 
ent in the traces until May 15 when disturbed conditions 
set in and lasted through that day. The traces were qui- 
et on May 19, a very quiet condition being attained on 
May 21, 22, and 23. Generally quiet conditions prevailed 
for the balance of the month, May 28 being another out- 
standingly quiet day. 

June.--A sudden commencement (H, +6y) at 1d 15h 
30m marked the beginning of a mild storm. H remained 
high, climbing to a maximum at 3h 23m on the follow- 
ing day, after which the element fell 109y to a minimum 
at 9h 22m. Large movements in all elements continued 
through June 2. Ranges of 14’ in D and 84y in Z were 
recorded. Irregularities persisting in the traces on 
June 3 were succeeded on June 4 by quiet conditions 
which prevailed through June 8. The traces became 
quiet again on June 15 and remained so (no record was 
obtained for June 16) until a sudden commencement 
(H, +5y and Z, -ly) at 21d 14h 34m. This was fol- 
lowed by minor irregularities which gradually gave way 
to quiet conditions. Another sudden commencement (H, 
+6y and +15y) at 26d 14h 58m initiated a mild disturb- 
ance which continued through June 29. Quiet conditions 
obtained on June 30. 

July.--Quiet conditions prevailing on July 1 were 
terminated by minor irregularities on July 2, but re- 
turned on July 5 and continued for several days, July 9 
and 10 being very quiet. From July 11 through the first 
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half of July 16 the traces were slightly irregular. The 
ensuing quiet period was interrupted by a sudden com- 
mencement (H, +8y, -8y, and +127; D, +1’; Z, +1y and 
-4y) at 23d 3h 22m. This was followed by a mild 
storm in which ranges of 98y in H, 16’ in D, and 80y 
in Z were recorded. The traces continued to exhibit 
activity through July 26. July 27 was a quiet day. A 
return to active conditions occurred during the first few 
hours of July 28, on which day a range of 807 in H was 
recorded. 3By the middle of July 30 the activity died out, 
leaving the traces quiet for the balance of the month. 

August.--The traces were very quiet on August 2 af- 
ter which they exhibited increasing irregularity, becom- 
ing appreciably disturbed on August 8 and 9. By August 
12 quiet conditions had again returned. Disturbed by a 
few irregularities, they held until August 20, when H 
declined 109y from a maximum at 1h 52m to a mini- 
mum at 7h 1lm. A few sharp and rapid movements oc- 
curred at this minimum. The activity persisted through 
most of August 21. Similar but less intense disturbed 
conditions occurred on August 25 when a range of 87y 
in H was recorded. From 17h on August 28 to the end 
of the month, the elements were quiet. 

September.--Only minor irregularities were present 
in the traces for the first two days. Increasing activity 
on September 3 led to somewhat disturbed conditions 
on September 4, which died down but were resumed on 
September 6 and 7. Irregularities persisted until Sep- 
tember 15 when disturbed conditions were again attained, 
continuing until the middle of September 17. Thereafter 
the traces were more quiet until 16h on September 20 
when the traces again became somewhat disturbed, the 
activity dying out gradually until quiet conditions were 
attained on September 28. A disturbance beginning at 
about 10h on September 30 resulted in ranges of 100y 
in H and 108y in Z on that day. 

October.--Disturbed conditions prevailing on Octo- 
ber 1, during which day a range of 100y in H was re- 
corded, continued through October 2, after which they 
diminished in intensity. A resumption of activity oc- 
curred on October 5 and died out during the ensuing 
days, leaving the traces comparatively quiet on October 
8. Disturbed conditions returned at about 14h on Octo- 
ber 12 and continued through most of October 13, pro- 
ducing a range of 109y in H. After diminishing during 
the next few days, activity reappeared at about 3h 30m 
on October 17 and was characterized by very small 
rapid movements followed by larger ones on October 19. 
Irregularities continued until about 7h on October 29, 
when a storm began. H declined rapidly toward a mini- 
mum at 15h 12m. Large movements appeared in all 
elements and continued through the following day. 
Ranges of 160y in H, 20’ in D, and 146y in Z were 
recorded. October 31 was irregular. 

November.--A few irregularities were present at 
first, the traces becoming disturbed on November 4 and 
5. Activity of varying intensity continued through No- 
vember 10, diminishing considerably by November 11. 
November 12 was a very quiet day, but irregularities 
were resumed at 9h on November 13, becoming more 
pronounced after a few days and dying down after No- 
vember 18. Fairly quiet conditions prevailed from No- 
vember 22 through November 24. Irregularities pres- 
ent on November 25 were terminated by a sharp move- 
ment like a sudden commencement at 26d 11h 8m, 
which marked the beginning of a mild storm. Froma 
maximum at the beginning of the day, H declined 94y 
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to a minimum at 13h 44m. Irregularities continued for 
several days, giving way to fairly quiet conditions from 
November 28 through November 30. 

December.--The elements were disturbed through 
December 5, after which they began to quiet down, the 
greatest range during the disturbed period being 89y in 
H. December 8 was a fairly quiet day. The traces were 
disturbed from 3h to 12h on December 10 and from 12h 
on December 11 through December 12. Irregularities 
then persisted through December 17, the traces being 
quiet on December 18 and very quiet on December 20 
and 21. A disturbed condition appearing during the lat- 
ter half of December 23 and irregularities on December 
25 constituted the only activity until a disturbed condi- 
tion set in about the middle of December 28 and contin- 
ued for the remainder of the month. 


1932 


In that there were few outstanding disturbances, al- 
though the traces were quite irregular throughout, 1932 
was Similar to the two preceding years. In only seven 
disturbances did the range in H exceed 100y. 

January.--The elements were slightly disturbed for 
the first three days of the month, becoming quiet on 
January 4. Irregularities appeared during January 6, 
becoming more pronounced on January 7, and attaining 
disturbed proportions on January 8. Quieter conditions 
were restored on January 14, although some irregular - 
ity persisted until the traces became really quiet on 
January 18. Irregularities appeared again on January 24, 
followed by disturbed conditions on January 25, after 
which the elements remained slightly active until the 
end of the month. 

February.--Quiet conditions present at the beginning 
of the month gave way to a mild storm which began at 
about 5h on February 3 continued through February 4, 
and left the traces somewhat agitated for the next few 
days. Ranges recorded during the disturbance were: 

H, 97y; D, 15’; and Z, 99y. A large increase in H at 
the beginning of a bay amounting to 60y from 15h 13m 
to 15h 28m was an interesting feature of February 10. 
After this, the irregularities diminished continually un- 
til February 16, when the elements were very quiet. 
This condition persisted until the latter part of February 
18 when irregularities appeared which attained disturbed 
proportions on February 20. The disturbed condition 
died out, leaving the traces fairly quiet on February 27, 
28, and 29. 

March.--March 1 was a very quiet day, followed by 
a disturbance which began between 8h and 9h on March 
2 and attained its greatest intensity on March 3 and 4. 
After a slight rise for five hours, H continually fell, 
attaining the minimum for the storm at 11h 14m cn 
March 3. Ranges recorded were: H, 102y; D, 14’; and 
Z, 82y. The traces remained quite active after the dis- 
turbance, a renewal of activity occurring on March 10. 
By March 12 the disturbed period had ended, leaving 
only minor irregularities in the traces. After a quiet 
interval a minor disturbance began with a sharp move- 
ment at 18d Oh 44m followed by irregularities on the 
next two days. Activity was again exhibited on March 
21 and 22 and the first half of March 23, small sharp 
movements appearing in all elements during the early 
part of each day. From the beginning of March 25 to 
the latter part of March 27 the elements were very 
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quiet. Large movements disturbed the traces from the 
middle of March 28 to the end of the month, attaining 
their greatest proportions on March 31 when ranges of 
126y in H, 16’ in D, and 123y in Z were recorded. 

April.--A continuation of the disturbance which 
terminated the preceding month was present on April 1. 
Just before the end of April 1, H began to decline, 
reaching at 7h 10m on April 2 a minimum which, in 
conjunction with a positive bay at 16h on April 1, gave 
a range of 105y in that element. Ranges of 14’ in D and 
86y in Z were recorded on April 2. A bay in all three 
elements produced at 18h 13m on April 3 a maximum 
in H 127y higher than the previously mentioned mini- 
mum. The elements continued to be disturbed by large 
movements through April 7, on which day ranges of 
108y in H and 90y in Z were recorded. Diminishing 
activity left the traces relatively quiet on April 11. Ac- 
tivity was resumed at 15h on April 13; it died down 
gradually until fairly quiet conditions were attained on 
April 19. These continued until a sudden commence- 
ment (H, +8y; D, -1’; Z, +1y and -6y) at 22d 5h 28m 
initiated a disturbance marked by large movements 
toward the middle of April 23 and 24. The greatest 
range in H, 89y, was recorded on April 24; D and Z 
experienced their greatest ranges on April 23, being 
16’ and 117y, respectively. The large movements con- 
tinued until 10h on April 27, after which the activity 
diminished continually to the end of the month. 

May.--Rather quiet conditions prevailed on May 1 
and during the first half of May 2, after which irregu- 
larities appeared and continued through May 6. Very 
quiet conditions prevailed from 10h on May 7, continuing 
through May 9. Irregularities beginning during May 10 
disturbed the traces slightly through May 17, although 
the normal diurnal variation was scarcely affected. The 
traces were quiet on May 18, becoming very quiet on 
May 20. Irregularities appeared on May 21 and con- 
tinued until the beginning of a storm at about 11h on 
May 29. H began to decrease, and D and Z to increase 
rapidly for an hour. Large irregular movements fol- 
lowed. A rapid decline in H started at the beginning of 
May 30, the minimum for the element being attained at 
5h 6m on that day, at which time small rapid move- 
ments in all elements were conspicuous. Ranges for 
the storm were: H, 177y; D, 24’; and Z, 155y. Only 
minor irregularities appeared in the traces from 19h 
on May 30 to the end of the month. 

June.--From June 1 through June 6 the traces were 
quiet, June 4 being an extremely quiet day. Irregular— 
ities beginning shortly after 3h on June 7 increased in 
intensity on June 8 and 9 and then died down, leaving the 
traces quiet from June 14 through the early part of June 
20. The latter part of June 20 and the latter part of 
June 22 were quite irregular. Otherwise, the balance of 
the month was quiet except for occasional minor irreg- 
ularities. 

July.--Very quiet conditions obtained until a sharp 
movement like a sudden commencement (H, +3y) at 4d 
3h 47m marked the beginning of a period of irregular- 
ity which climaxed on July 6. On July 11 the traces 
were quiet again, becoming very quiet on July 13. Quiet 
conditions persisted until July 16 when between 12h and 
15h a large bay occurred in all elements. The range in 
H caused by this bay was 93y. From July 17 through 
July 30 the traces were quiet, disturbed only by very 
minor irregularities. On July 31 the traces became 
somewhat irregular. 
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August.--Irregularities present on August 1 and 2 
evolved into disturbed conditions on August 3. Quiet 
conditions returned on August 6 and continued through 
August 11, August 10 being very quiet. The traces were 
then slightly irregular until August 16, which was an- 
other very quiet day. On August 21 the traces became 
irregular again and continued so through August 23, af- 
ter which they became quiet. At about 4h on August 27 
the traces became disturbed, considerable disturbance 
appearing on August 28 when ranges of 97y in H, 14’ in 
D, and 97y in Z were recorded. The disturbance 
diminished continually to the end of the month. 

September.--The traces were irregular on Septem- 
ber 1 and 2 and quiet on September 3 and 4. A bay in 
H from 15h to 16h disturbed the regularity of Septem- 
ber 5. A sharp movement at 6d 2h 17m marked the be- 
ginning of a storm. Remaining high for the first three 
hours, H fell for two hours, and then rose to a second- 
ary maximum at 10h 30m after which large movements 
occurred in all elements. The storm died out by 20h. 
Ranges of 113y in H, 16’ in D, and 106y in Z were re- 
corded. Irregularities were present for the next few 
days, but generally quiet conditions obtained from Sep- 
tember 10 through September 17, September 12 being a 
very quiet day. Except for September 21, the traces 
were quite irregular from September 17 through Sep- 
tember 22. On September 23 the traces became dis- 
turbed, a condition lasting through September 25. Ir- 
regularities prevailed through September 27 after which 
the traces became fairly quiet, continuing so for the re- 
mainder of the month. 

October.--Except for two bays in all elements 
around 12h on October 2 the traces were rather quiet 
for the first eight days of the month. After minor ir- 
regularities on October 9 and 10, quiet conditions re- 
turned. A sudden commencement (H, +10y) at 14d 17h 
46m marked the beginning of a storm almost identical 
in form with that of September 6. Ranges of 120y in H, 


-12’ in D, and 128y in Z were recorded. Although the 


principal portion of the storm died out by 19h on Octo- 
ber 15, the traces continued to be disturbed through the 
following day. The traces were fairly quiet on October 
18 and continued so until shortly after 10h on October 
20, when pulsations marked the beginning of activity 
which predominated until 14h on October 21. October 
26 was a quiet day. Bays around 13h on October 27 
disturbed the regularity of the traces, which were other- 
wise quiet until October 30, when irregularities appeared. . 

November.--Irregularities conspicuous at the begin- 
ning of the month died down, leaving the traces quiet on 
November 6. Only very minor irregularities appeared 
during the ensuing days. Irregularities appeared again 
on November 12 and 14. A disturbance began at 17h 
30m on November 15 and continued through November 
16. The traces became fairly quiet by November 19. 
Another disturbance began at 5h 24m on November 25 
and was marked by a sharp bay in all elements at 16h. 
The traces were fairly quiet on November 27, but ir- 
regularities beginning at about 12h on November 28 
continued to the end of the month. 

December.--Minor irregularities were present in 
the traces for the first six days of the month. (The 
trace for December 5 was spoiled in developing.) De- 
cember 7 was a very quiet day. A sudden commence- 
ment (H, +4y; D, +1’; and Z, +3y) at 8d 3h 5m was 
followed by a mild disturbance involving many small 
rapid movements but no large ones. Irregularities 
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were present on December 9 and 10, fairly quiet con- 
ditions being attained on December 11. At 6h on De- 
cember 13 appeared irregularities which turned into 
disturbed conditions at 12h on December 14. During 
the following days these movements died down, the 
traces becoming quiet on December 21. A movement, 
apparently a sudden commencement, (H, +4y) at 25d 
5h 45m initiated a period of irregularity which con- 
tinued to the end of the month. 


1933 


The year 1933 was very quiet. No very large storms 
were recorded, the largest being one in September when 
a range of 222y was recorded in H. In spite of the quiet 
character of the year, eight distinct sudden commence- 
ments occurred. The most interesting feature was a ‘‘27- 
day’’ sequence of disturbances which began on April 29 
and recurred three times, each disturbance being initi- 
ated by a sudden commencement. 

January.--The traces were irregular through January 
2. They ther. became fairly Gaiet until January 6, when 
several bays appeared in all elements. Fairly quiet 
conditions returned during the latter part of January 8 
and continued until the latter part of January 14. At the 
beginning of January 15, H began to decline toward a 
minimum reached at 9h without any unusual irregular- 
ity. Although the elements were very steady, throughout 
the latter half of January 15 and 16, H remained low. 
The ensuing fairly quiet interval was interrupted by ac- 
tivity which began at 4h 50m on January 19 and dimin- 
ished continually to the middle of January 20. A small 
but conspicuous movement like a sudden commencement 
at 22h 44m on January 20 was not followed by any in- 
crease in activity. Mild activity which began on January 
22 continued into January 31 with irregularly diminish- 
ing intensity. 

February.--With the exception of February 2, 8, and 
12 when mild activity was manifest, the first 13 days of 
the month were quiet. An interval of slight irregularity 
began toward the middle of February 14 and continued 
through the following day. The traces then became more 
quiet than they had been for some time, February 17 be- 
ing an exceptionally quiet day. Small perturbations be- 
ginning about the middle of February 18 developed into 
a mild storm at 10h on February 19. After an initial 
rise of a few gammas at that time, H fell 103y toa 
minimum at 21h 8m. The ranges in the other elements 
were not great. The traces continued to be active until 
February 28, ranges of 106y and 103y in Z being re- 
corded on February 23 and 24. 

March,.--Only minor irregularities appeared during 
the first few days of the month, March 5 and 9 being 
very quiet days. An increased irregularity on March 11 
gradually diminished, leaving the traces quiet again on 
March 16. Mild activity began with a decline in H 
shortly before 2h on March 18 and continued to the end 
of the month, a conspicuous decrease in intensity occur - 
ring after the middle of March 25. 

April.--A bay in all elements about the middle of 
April 3 was the only noteworthy activity during the 
early part of the month; otherwise, the traces exhibited 
a slight irregularity which increased on April 7 and con- 
tinued through April 10. The traces were quiet on April 
11, 12 and 13. The last five hours of April 15 were ac- 
tive, marking the beginning of a period of activity which 


continued through April 23 without any noteworthy fea- 
tures. The next three days were much less active, the 
traces becoming quiet on April 27 and remaining so un- 
til a sudden commencement (H, +28y; D, -1'; and Z, 
+5y) at 30d 16h 28m. The remainder of April 30 was 
disturbed. 

May.--The disturbance which began the preceding 
month did not greatly affect the traces during the first 
half of May 1. Shortly after 12h, H rose to a sharp 
secondary maximum of the storm, the principal maxi- 
mum having been recorded at 21h 35m on the preced- 
ing day, and then fell to the minimum of the storm at 
15h 4m. At the same time, large movements set in for 
all the e ements, which continued until 2h on the follow- 
ing day. - anges including values recorded on April 30 
were: H, 162y; D, 34’; and Z, 150y. Only minor ir- 
regularities obtained from the end of the storm until 
16h on May 7, when quiet conditions set in and persisted 
through May 12, which was a very quiet day. Except 
from 2h to 14h on May 18, during which interval H 
suffered a considerable depression, only minor irregu- 
larities were present. These in turn gave way to quiet 
conditions on May 20. May 23, 24, and 26 were very 
quiet days. A mild disturbance which began with a sud- 
den commencement (H, -2y and +14y; D, -1’; and Z, 
+5y) at 29d 6h 24m kept the traces slightly agitated 
for the remainder of the month. 

June.--A slight activity persisting from the preced- 
ing disturbance diminished through the first three days 
of the month and left the traces quiet on June 4. June 6 
and 7 were exceptionally quiet days. June 8 and 9 were 
somewhat irregular. Following a quiet interval, H be- 
gan to decline at 1h on June 13, initiati: x an interval of 
mild activity which continued through the first few hours 
of June 15. Following June 18, which was a very quiet 
day, minor irregularities appeared which died out on 
June 21. Very quiet conditions obtained until a sudden 
commencement (H, +4y and +15y) occurred at 25d 10h 
3m. Minor irregularities then persisted in the traces 
until June 30, which was fairly quiet. 

July.--The traces were fairly quiet until a sudden 
commencement (H, +9y; D, -1'; and Z, -6y) occurred 
at 8d 20h 37m. The movements in this commencement 
were unusually gradual. Following the commencement, 
H climbed to a maximum at 6h 57m on June 9 and then 
fell rather steadily. Irregularities persisted in the 
traces until the middle of July 12. A quiet interval en- 
sued. July 15 was an exceptionally quiet day. Irregu- 
larities began at 10h on July 17, gradually dying down 
until a sudden commencement (H, +6y and +6y; D, -1’ 
and +2’; Z, -4y and +4y) at 23d 9h 41m initiated a 
mild storm. H began to decline at 2h on July 24, 
reached a minimum at 7h 38m and then slowly rose, 
attaining a maximum in a bay at 15h 30m, which termi- 
nated the disturbance. The range in H was 1157; the 
ranges in the other elements were small. Except for 
minor irregularities on July 25 and 27 and a movement 
like a sudden commencement at 12h 18m on July 30, 
the traces were quiet until the end of the month. 

August.--The traces were quiet for the first four 
days of the month. During the early hours of August 5, 
H began to decline. Toward the middle of the day the 
traces became appreciably disturbed and H fell rapidly 
to a minimum at 14h, giving a range of 109y. The 
traces were quiet from 13h August 6 until the middle 
of August 13, except for some minor irregularities on 
August 8. August 10 and 11 were exceptionally quiet 


42 MAGNETIC RESULTS FROM 


days. Except for August 16 and 22 the traces were ir- 
regular until the latter part of August 26 when quiet con- 
ditions set in which continued to the end of the month. 

September ,--Small perturbations in the traces on 
September 1 and 2 gave way to quiet conditions which 
persisted from September 3 through September 6. Un- 
important minor irregularities were present until a 
sudden commencement (H, +9y; D, -2’; and Z, -1ly) at 
8d 21h 23m ushered in the largest storm of the year. 
Rising slowly to a maximum at 3h 1m on September 9, 
H began to decline rapidly, falling 222y to a minimum 
at 8h 49m. About the time of the minimum, large move- 
ments appeared in all elements. Most of the activity 
had ceased by 18h after producing ranges of 16’ in D 
and 159y in Z. Activity was still noticeable in the 
traces until 14h on September 12, when quiet conditions 
set in and continued until interrupted by a sudden com- 
mencement (H, +14y) at 13d 10h 28m. A few fairly 
large movements occurred during the ensuing 10 hours. 
These were followed by an irregular condition which 
had diminished considerably by the latter part of Sep- 
tember 20. The irregularity returned at about 14h on 
September 25 and then diminished progressively toward 
the end of the month. 

October.--The first day of the month was very quiet. 
Minor irregularities began shortly before 1h on Octo- 
ber 2, but activity ceased by the end of the day leaving 
October 3 very quiet. On October 5 the traces became 
irregular and continued so through October 15 without 
exhibiting any noteworthy activity. Except for the 
interval 4h to 16h on October 18, the traces were fair- 
ly quiet until the middle of October 24 when minor ir- 
regularities began which lasted until the latter part of 
October 26. The remainder of the month was quiet until 
small irregularities appeared in the traces following a 
sudden commencement (H, +5y) at 31d 9h 34m. 

November.--Only minor irregularities were present 
until the middle of November 6, after which large move- 
ments occurred at intervals until the latter part of No- 
vember 8. The traces became fairly quiet again by No- 
vember 13, although small irregularities appeared at 
various times until November 20. On the following day 
these irregularities again appeared, dying down pro- 
gressively so that the traces were very quiet on Novem- 
ber 26. Small irregularities appearing during the latter 
half of November 27 gradually died out, leaving the 
traces again rather quiet on the latter part of Novem- 
ber 29. 

December.--The traces were quiet at the beginning 
of the month. Irregularities appeared about the middle 
of December 3 and continued through most of December 
7, the traces thereafter being quiet up to the middle of 
December 9. Fairly quiet conditions obtained from the 
beginning of December 12 until December 18 when 
irregularities which had been present became more 
prominent. These inturn died down onDecember 20 and 
left the traces quiet until the end of the month although very 
minor irregularities were almost continually present. 


1934 


No unusual features occurred during 1934. Al- 
though quiet conditions were predominant throughout, 
a slight increase of activity relative to the preceding 
year was noted. There were nine distinct sudden 
commencements. 
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January.--A sudden commencement (H, +11y; and 
Z, -4y) at 1d 8h 8m _ initiated a disturbed period 
which lasted until 19h on January 2. The traces re- 
mained fairly quiet until irregularities appeared at 
about 7h on January 14. From the beginning of January 
17, the traces were fairly quiet, except for a few irregu- 
larities, until a sudden commencement (H, +16y; D, -1’; 
and Z, -5y) at 28d 9h 52m. The ensuing disturbance 
consisted of very small but quite irregular movements 
which diminished continually throughout the remaining 
days of the month. 

February.--The traces were fairly quiet at first, 
gradually becoming more disturbed until February 4 
when they again started to quiet down until a sharp 
movement like a sudden commencement (H, +8y; and 
Z, -4y) at 8d 17h 16m. This movement was preceded 
by marked pulsations for about thirty minutes. At 23h 
on February 8, H began to decline. A large bay in all 
elements at 15h on February 9 marked the end of the 
disturbance. The traces continued to exhibit some 
disturbance through February 11, followed by fairly 
quiet conditions until a sudden commencement (H, +18y; 
D, -1'; and Z, -2y) at 15d 11h 20m, which was followed 
immediately by a short interval of small irregular 
movements. At about 12h on February 16, pronounced 
disturbance began, characterized by large irregular 
movements for the remainder of the day. During the 
next few days the activity decreased, leaving the traces 
fairly quiet except for minor irregularities from the 
latter part of February 20 to the end of the month. 

March.--The traces were fairly quiet until 14h on 
March 1, when irregularities began which lasted for 48 
hours. A disturbance began shortly before 14h on 
March 4. Toward the end of the day, H began to decline 
rapidly, attaining a minimum at 8h 6m on March §, the 
maximum having occurred at the beginning of the storm. 
No marked termination of the disturbance was observ- . 
able, the activity of the traces continuing for a number 
of days. Ranges during the storm were: H, 125y; D, 
14’; and Z, 88y. Irregularities were present until 
March 13 and 14, which were very quiet. Minor irregu- 
larities appeared again, continued through the first half 
of March 19, and reappeared on March 22, being present 
intermittently until March 31, when several well-marked 
bays appeared. ; 

April.--The traces were active on April 1, the ac- 
tivity decreasing during the following days. After the 
first half of April 6, the traces were fairly quiet, al- 
though some irregularities were present. Undisturbed 
conditions obtained from the latter part of April 9 
through April 15. April 16 was irregular but April 17 
and 18 were very quiet. From April 26 through April 
29, the traces were quiet, showing only minor irregu- 
larities. 

May.--Following quiet conditions, mild activity be- 
gan after the middle of May 2 and continued to 15h on 
May 4. Very quiet conditions followed and continued 
until a sudden commencement (H, +11y; D, -1'; and 
Z, -8y) at 11d 20h 8m initiated a mild disturbance. 
Horizontal intensity increased to a maximum at 23h 
57m and then fell to a minimum at 6h 54m on the fol- 
lowing day, a few hours before the end of the disturb- 
ance. Fairly quiet conditions ensued, the traces becom- 
ing very quiet toward the end of May 13, continuing so 
until 4h on May 18 when a storm began which lasted un- 
til 2h on May 19. Following a sharp initial rise, H 
declined 123y to a minimum at 13h 33m on May 18. 
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Ranges of 11’ in D and 92y in Z were recorded. Un- 
disturbed conditions returned toward the end of May 19 
and continued through most of May 20. Minor irregu- 
larities appeared from May 21 to May 26. From the 
beginning of May 27 into May 31 remarkably quiet con- 
ditions obtained. 

June.--Very quiet conditions obtained until the latter 
part of June 4 when irregularities appeared which de- y 
veloped into active conditions on June 5 and 6. But for 
a very quiet period from the latter part of June 9 to the 
middle of June 11, minor irregularities predominated 
through June 20. Except for a few irregularities during 
the latter part of June 27, the traces were very quiet 
for the remainder of the month. 

July.--Fairly quiet conditions continued until a sud- 
den commencement occurred (H, +9y and +24y; and 
Z, -5y) at 3d 10h 32m, which was followed by a very 
minor disturbance lasting throughout most of the re- 
maining hours of the day. Quiet conditions returned to- 
ward the end of July 5 and persisted into July 30. Dur- 
ing this lengthy interval a large number of unusually 
quiet days occurred. A few days showed very minor 
irregularities. A sudden commencement (H, +8y, -5y, 
and +24y; D, +1’; and Z, +4y and -9y) at 30d 3h 18m 
terminated this interval. After rising to a maximum at 
3h 40m, H fell to a minimum at 11h 4m. A steady re- 
covery of the element began at 14h although D and Z 
continued to exhibit disturbance for about an hour longer 
Ranges of 165y in H, 18’ in D, and 142y in Z were re- 
corded. July 31 was somewhat irregular. 

August.--The traces were irregular and marked by 
bays for the first four days of the month. August 9 and 
10 were very quiet. Irregularities appeared at 16h on 
August 12, continued into August 15, and appeared again 
during the latter half of August 17. Toward the end of 
August 19, the traces became very quiet and continued 
so to the end of August 20. They showed mild activity 
from about 14h on August 26 through August 30, the in- 
tervening days and August 31 being slightly irregular. 

September.--The first four days of the month were 
irregular. The traces became quiet on September 5 
and continued so through September 15, September 10 
and 15 being outstandingly quiet. During September 16 
mild activity appeared, but it died out at 16h on Sep- 
tember 17. Fairly quiet conditions continued until 2h 
on September 24; H then began to decline rapidly to- 
ward a minimum at 4h 28m, when large movements set 
in. A temporary cessation of activity toward the end of 
the day was followed by another similar decline in H, 
beginning at 1h on September 25 and reaching the mini- 
mum of the storm at 4h 28m. Large movements con- 
tinued through the day. Ranges of 97y in H, 14’ in D, 
and 117y in Z were recorded. September 27 was 
somewhat active, but the remaining days of the month 
exhibited only irregular movements. 

October.--Fairly quiet conditions with a few irregu- 
‘larities in the traces persisted through the first half of 
October 8, followed by very quiet conditions through 
October 11. Minor irregularities then began and con- 
tinued through most of October 17. Following this in- 
terval, more quiet conditions returned and lasted 
through October 19, after which minor irregularities 
again appeared. A minor disturbance occurred on 
October 24 and was followed by irregular motions for 
the next few days, the traces becoming quiet again by 
the end of the month. 
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November.--Very quiet conditions obtained at the 
beginning of the month, November 1 and 6 being ex- 
ceptionally quiet days. At 4h 50m on November 7, a 
minor disturbance began; it died out gradually by No- 
vember 9. The traces were quiet from November 9 
until November 24, when a storm began with a sudden 
commencement (H, +11ly; D, -1’; and Z, -4y) at 24d 
16h 2m. It was followed by no noteworthy activity, the 
traces again becoming quiet toward the end of the 
month. 

December.-- Following a quiet interval, a sudden 
commencement (H, +35y; D, -1’; and Z, -13y) occurred 
at ld 4h 57m. A very slight disturbance followed it. 
The traces continued slightly irregular until the latter 
part of December 3, when a disturbance began which 
produced ranges of 139y in H, 13’ in D, and 101y in Z. 
The disturbance was characterized by small sharp 
movements superposed on larger ones. The maximum 
in H occurred during the first few minutes, after which 
the element fell to a first minimum at 1h 46m on De- 
cember 4, rose to a secondary maximum at 2h 4m, 
and then fell irregularly to the principal minimum at 
6h 40m. At 16h on December 4, the traces became 
quiet and continued so with small continually decreas- 
ing irregularities until a sudden commencement (H, -3y 
and +27y; D, -1’ and +1’; and Z, -6y and +4y) at 1ld 
10h 33m. Minor irregularities followed. Generally 
quiet conditions with occasional minor irregularities 
continued until December 21, which was quite irregular. 
December 23 was very quiet. Irregularities appeared 
again on December 24 and then diminished continually 
until 5h on December 29, when the traces became 
somewhat active. On December 31 most of the activity 
had died out. 


1935 


A slight increase in activity relative to preceding 
years occurred during 1935; but it was less marked 
than the increase in sunspots. Since a new cycle was 
beginning, there was only a slight effect of the 27-day 
recurrence phenomenon. The maximum of disturbance 
was observed in September. 

January.--Only minor irregularities were present 
in the traces through January 4. From 12h January 5 
to 4h January 7, the records were extremely smooth. 
No phenomenon of note occurred until a movement like 
a sudden commencement (H, +8y) at 16d 17h 2m was 
followed by a minor disturbance, which died out on 
January 17. Relatively quiet conditions prevailed, be- 
coming more irregular on January 23. A sudden com- 
mencement (H, -2y, +45y, and -14y;D, -1’ and +1’; 
Z, -9y) occurred at 27d 14h 50m. H remained nor- 
mal or above normal until Oh on January 28, when it 
sank toward a minimum occurring at 8h 10m, giving 
a range for the storm of 127y in that element. Re- 
covery was nearly complete by 24h January 28. The 
traces remained smooth for the rest of the month ex- 
cept for minor activity shortly before 12h onJanuary 31. 

February.--At 8h February 1, H began to de- 
crease and remained low until 18h February 3, no 
marked irregularities appearing except for a positive 
bay between i5h and 16h on February 2. Fairly quiet 
conditions were restored on February 4, becoming more 
quiet on February 11. Disturbed conditions set in during 
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the early hours of February 13 and produced a range of 
104y in H, 17’ in D, and 101y in Z. This disturbance 
died out by the latter part of February 14 and the 
elements became increasingly quiet for several days. 
Minor fluctuations appeared until the latter part of 
February 26, February 27 and 28 being relatively 
quiet days. 

March.--Irregularities present at the beginning of 
the month gave way to more quiet conditions on March 
4; these continued until March 13, when a disturbance 
began which lasted four days, ranges of 108y in H, 

19’ in D, and 115y in Z being recorded in large move- 
ments near the middle of March 14. Except for irregu- 
larities on March 21, there was no marked activity un- 
til a sudden commencement (H, +8y) at 29d 21h 3m; 
this was followed by no activity until a second sudden 
commencement (H, +18y; D, -1’; Z, -7y) at 30d 12h 
13m preceded a short disturbance persisting through 
March 30. March 31 was free of marked activity. 

April.--Extremely quiet conditions obtained through 
April 3 and were marked by the smallness of normal 
diurnal variation, particularly in H. The same quiet 
conditions were resumed on April 6 and 7, but on these 
days diurnal variation was considerably greater. At 
1h 30m on April 9, H declined rapidly to a minimum 
at 11h 10m, executing a range of 101y ina relatively 
smooth manner. Fairly quiet conditions from 16h on 
April 9 to 10h on April 10 were followed by large ir- 
regular movements of all elements which continued 
through April 12, producing ranges of 121y in H, 20’ 
in D, and 136y in Z on April 11. Relatively quiet con- 
ditions prevailed from April 14 to the end of the month, 
the elements exhibiting remarkably smooth variations 
on several of these days. 

May.--Quiet conditions were ended by a sudden com- 
mencement (H, +14y; Z, -5y) at 1d 12h 46m followed 
by a minor disturbance which ended toward the middle 
of the following day. Very quiet conditions had set in by 
May 4, and continued until the latter half of May 10. 
Quiet conditions returned again on May 14 and except 
for May 16 continued until 2h on May 20, when a range 
of 109y was recorded in H due in part to a positive bay 
between 14h and 15h. The remainder of‘the month was 
quiet. 

June.--The first three days of June were very quiet. 
Irregularities appeared thereafter, increasing in inten- 
sity up to June 8. A sudden commencement (H, +16y; 
D, -1'; Z, -9y) at 9d 5h 30m initiated a minor dis- 
turbance which continued through June 10. Minor ir- 
regularities persisted through June 13, conditions be- 
coming very quiet on June 15 and 16. Slightly disturbed 
conditions reappeared on June 18, but died down. On 
June 22 quiet conditions appeared; thes~ continued 
through the end of the month. 

July.--Fairly quiet conditions at the beginning of 
the month became increasingly quiet until a storm be- 
gan with a sudden commencement (H, +4y; D, -1’; 

Z, -8y) at 7d 21h 8m. H began to drop sharply at 5h 
on July 8, attaining a minimum shortly after 11h for a 
range of 174y in that element. Quiet conditions were 
restored on July 10 and continucd with minor irregu- 
larities until a sudden commencement (H, +24y; D, -2’; 
Z, -12y) at 14d 15h 31m, which was followed by only 
minor irregularities. Very quiet conditions again 
obtained on July 17 and 18, and conditions remained 
fairly quiet until July 22. A sudden commencement 
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(H, +15y; D, -4’; Z, -24y) at 24d 20h 34m introduced 
a disturbance which continued through July 25 without 
producing any large ranges. Fairly quiet conditions 
persisted through the remainder of the month. 
August.--No phenomena of unusual interest occurred 
during the month of August, conditions being alternately 
quiet or slightly irregular up to a sudden commence- 
ment (H, +20; D, -1’; Z, -5y) at 27d 17h 31m. Only 
slight irregularities followed this occurrence, condi- 
tions remaining fairly quiet to the end of the month. 
September.--Up to the latter part of September 10, 
there was no activity worthy of note. Irregularities 
present at the end /f that day developed into a disturb- 
ance involving irregular short movements which 
assumed increased intensity at 7h 58m on September 
11, when small but violent movements began to occur, 
particulary in H. The storm continued through the first 
six hours of September 12, having produced ranges of 
168y in H, 26’ in D, and 160y in Z, the ranges in the 
last two elements being due largely to bays in D and 
Z between 13h and 14h on September 11. Conditions 
were quiet during the ensuing days, but became irregu- 
lar on September 15, and resumed their quiet character 
on September 20. A minor disturbance began at 6h 
September 23 and continued throughout the day. A 
storm began early on September 25 and continued 
through most of that day, producing a range of 121y in 
H. Irregularities died down toward the end of the 
month except for disturbed conditions on September 30. 
October.--Slight irregularities present at the begin- 
ning of the month gave way to more quiet conditions on 
October 3. Minor irregularities again appeared during 
the last hour of October 6 and continued with varying 
intensity until the latter half of October 11, when large 
irregular movements took place in all elements. Large 
movements occurred again during the latter halves of 
October 15, 16, and 17. A disturbance began at 9h 
October 20, and irregularities persisted through Octo- 
ber 22. A storm began with a sudden commencement 
(H, -3y and +26y; D, -2'; Z, -12y) at 24d 6h 38m and 
lasted eight hours, producing ranges of 118y in H, 
20’ in D, and 150y in Z. Only minor irregularities ap- 
peared on the succeeding days of the month, being most 
pronounced on October 27 following a sudden commence- 
ment (H, +6y; D, -1’ and +2’; Z, +4y) at 27d 3h 45m. 
November.--Irregularities present during the pre- 
ceding month continued, except for November 4 up to 
12h on November 6. Irregularities again appeared No- 
vember 12 through November 14. Relatively quiet con- 
ditions were exhibited by the elements through Novem- 
ber 29 except for a minor disturbance of four hours’ 
duration in the latter half of November 22. November 
30 was very irregular. 
December.--Two positive bays in H during the 
last half of December 1 and bays in all elements be- 
tween 12h and 13h on December 2 were the only activity, 
except for minor irregularities through December 12. 
December 13 was very irregular. A sudden commence- 
ment (H, +3ly) at 14d 15h 46m initiated a period of 
minor disturbance which extended into December 17. 
Thereafter, the traces were quiet until a sudden com- 
mencement (H, +87) at 24d 19h 32m opened a period 
of disturbance which continued into December 29 with- 
out producing any large ranges except such as were due 
to normal diurnal variation. Only minor irregularities 
were present at the close of the month. 
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Fig. 11. View of absolute magnetic observatory from the east 
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Fig. 14. Screened observers’ quarters, viewed from the northwest 
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Fig. 15. The ionospheric laboratory and antenna system in center, powerhouse at extreme right. 
and atmospherics laboratory in right background 
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Fig. 16. New office and library, viewed from the southeast 
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Fig. 19. Earth inductor, DTM CIW No. 2, with level and compass 
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TABLES 1 - 29 
MAGNETOGRAPH TEMPERATURES, SCALE-VALUES, AND BASE-LINES; 


MONTHLY AND ANNUAL MEANS OF THE MAGNETIC ELEMENTS, 1919-1935 


CCNTENTS 


Table 


DBWOMOADNTRWHH 


_— 


29 


. Observatory staff from 1919 to 1935 

. Monthly mean and range in temperatures, Eschenhagen Magnetograph 

. Cbserved H scale values, €), and adopted values of A 

. Cbserved Z scale values and corresponding adopted values. . 

. Summary of daily Z scale-value determinations with Helmholtz coil in 1935 

. Observed base-line values for the D variometer, and respective adopted values 

. Abrupt changes in the adopted D base-line value : 

. Abrupt changes in the adopted H or H’) base-line value cake 

. Cbserved base-line values at 20° C for the H variometer, and respective adopted values 
. Cbserved base-line values at 20° C for the Z variometer, and respective adopted values 
duds 
12- 


Abrupt changes in the adopted Z base-line value. 
28. Summary of monthly means for 1919 to 1935 . 


. Summary of annual means for 1919 to 1935. 
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Year Observer -in-charge 


1919 


1920 


1921 


1922 


1923 


1924 


1925 


1926 


1927 


1928 


1929 


1930 


1931 


1932 


1933 


1934 


1935 


Table 1. Observatory staff from 1919 to 1935 


W. F. Wallis, to Nov. 17 
E. Kidson, from Nov. 17 


E. 


2 
my 


@ 
P 


ae 


=m 


z 


O<m 
es) 


ee ee 
er 


< <> >< 


Kidson 


. Kidson, to Jan. 22 


C. Parkinson, from Jan. 22 to Dec. 1 


az 


Q av Ja 


. Wait, from Dec. 1 

. Wait 

. Wait 

. Wait, to May 1 

. Johnston, from May 1 
. Johnston 


. Johnston 


. Johnston 


. Johnston 


. Johnston, to Nov. 22 
. Wood, from Nov. 22 


Wood, to April 19 
Parkinson, from April 19 


. Parkinson 


. Parkinson 


. Parkinson, to Dec. 6 
. Ross, from Dec. 6 


Ross, to Mar. 1 


. Parkinson, from Mar. 1 


. Parkinson 


71 





Observers and aids 


W. C. Parkinson 


W. C. Parkinson; J. Shearer, from Dec. 8 


W.C. Parkinson, to Jan. 22; J. Shearer 


J. Shearer; J. E. I. Cairns, from Nov. 28 


J. Shearer; J. E. I. Cairns; O. W. Torreson, 
from Dec. 29 


J. E. I. Cairns; O. W. Torreson; J. Shearer, 
to Feb. 1 


J. E. I. Cairns; O. W. Torreson 


J. E. I. Cairns; F. W. Wood; O. W. Torreson, 
to May 31; J. W. H. Lugg, during university 
holidays 


J. E. I. Cairns; F. W. Wood; S. E. Coalstad, 
during university holidays 


J. E. I. Cairns, to Aug. 9; F. W. Wood; G. 
Builder, from Aug. 13; V. R. Brown, S. E. 
Coalstad, G. A. Mcintyre, during university 
holidays 


F. W’. Wood, to Nov. 22; G. Builder; 8S. E. 
Coalstad, G. R. W. Meadley, H. D. Poole, 
during university holidays 


F. W. Wood, from April 19; G. Builder, to 
Aug. 18; A. A. J. Crowne, from Aug. 18; ° 
R. G. Curedale, from Sep. 29; S. E. Coal- 
stad, G. P. Falls, during university holi- 
days 


F. W. Wood; R. G. Curedale; A. A. J. Crowne, 
to Dec. 31 


F. W. Wood; R. G. Curedale; W. Culmsee, 
from Jan. 1 


W. Culmsee; R. G. Curedale; J. J. Hogan, 
from Jan. 19 


W. Culmsee; J. J. Hogan; R. G. Curedale, to 
Aug. 30 


W. Culmsee; J. J. Hogan; S. L. Seaton, from 
Jan. 12 


Table 2. Monthly mean and range in temperatures, Eschenhagen Magnetograph 


Rice 1919 | _1920b_—si| 2S SS = 900 | Baar eae 1924 
is Mean Range Mean Range 
Jan 23.8 2.8 24.8 4.0 26.1 3.8 25.5 1.3 24.2 1.2 22.2 1.2 
Feb 25.1 2.9 25.5 1.5 29.2 2.3 25.1 0.6 25.6 1.7 23.6 1.2 
Mar 27.5 2.5 25.3 1.2 27.7 = 2.2 25.8 0.6 26.0 1.0 24.2 0.5 
Apr 25.8 2.2 24.9 0.4 25.6 1.4 25.5 1.0 25.8 0.7 23.3 1.0 
May 23.3 2.7 24.9 0.5 24.1 2.4 22.6 3.5 23.3 3.1 21.4 3.5 
June 20.8 2.4 25.0 0.7 21.3 2.2 20.2 2.3 20.4 3.0 18.3 2.0 
July 19.8 0.4 24.9 0.6 20.0 0.9 17.8 1.5 18.2 1.2 16.5 1.3 
Aug 19.2 0.8 24.9 0.6 19.0 0.3 17.9 0.8 17.6. 0.7 15.7 0.9 
Sep 19:2 0.7 25.0 0.5 19.6 0.8 18.5 1.2 18.0 0.2 16.1 1.6 
Oct 20.1 1.2 25.0 0.6 20.2 1.4 19.7 1.2 18.5 1.4 17.3 0.7 
Nov 21.5 1.6 25.3 1.3 21.8 1.8 21.6 2.5 20.5 2.5 18.5 2.0 
Dec 22.3 1.4 26.1 1.1 24.5 3.6 23.1 0.8 22.3 1.7 21.3 2.0 
Year 22.4 1.8 25.1 1.1 23.3 1.9 21.9 1.4 21.7 = 1.5 19.9 1.5 
Month 1925 1926 1927 1928 1929 1930. 
Mean Range Mean Range | Mean Range | Mean Range 
an 23.3 1.8 23.8 2.5 22.8 0.7 24.5 1.0 23.4 1.4 23.2 2.3 
eb 23.6 0.9 23.7 1.7 22.4 0.8 24.6 0.9 24.4 1.0 24.5 0.6 
Mar 24.3 1.0 23.3 0.6 22.8 0.6 24.7 1.0 23.6 1.2 25.1 0.7 
Apr 22.9 1.5 23.0 1.9 23.0 0.9 23.3 1.5 22.7 2.2 24.1 3.0 
May 20.8 3.0 19.9 2.6 20.6 1.4 20.8 3.1 20.2 2.7 21.1 2.3 
June 18.2 1.8 17.6 2.1 17.4 2.2 18.1 2.0 17.4 2.1 19.1 1.5 
July 16.1 2.3 15.9 1.1 15.7 1.5 16.6 1.3 15.6 1.5 17.1 2.4 
Aug 15.1 0.4 15.4 0.3 15.3 0.7 16.0 0.3 15.0 0.3 15.9 0.5 
Sep 15.5 1.1 15.6 1.4 16.1 1.3 16.3 0.8 15.4 1.0 16.0 0.7 
Oct 17.0 1.6 17.2 1.6 17.6 1.5 16.9 0.8 16.7 1.6 17.3 1.2 
Nov 19.4 3.0 19.6 2.6 19.3 2.4 18.8 3.2 18.8 2.1 19.0 2.1 
Dec 21.6 1.5 21.4 1.6 22.3 3.0 22.0 1.7 21.0 2.3 21.6 2.1 
Year 19.8 1.7 19.7 1.7 19.6 1.4 20.2 1.5 19.5 1.6 20.3 1.6 
Month 1931 1932 1933 1934 1935 
Mean Range Mean Range 
Jan 23.5 1.7 25.2 2.0 24.3 2.1 25.0 2.3 23.2 2.5 
Feb 24.3 0.3 25.2 1.5 25.9 1.5 25.8 1.6 24.8 0.8 
Mar 24.2 0.5 24.6 1.6 25.0 1.2 25.7 2.7 24.4 1.7 
Apr 23.6 2.5 22.6 1.7 23.3 1.3 22.6 3.8 22.9 2.6 
May 20.0 4.1 20.6 2.2 21.6 3.1 20.1 1.0 20.7 1.8 
June 16.4 2.6 18.1 3.1 18.9 2.2 17.4 4.0 18.1 3.3 
July 15.1 0.2 16.3 0.8 16.7 2.0 15.4 1.3 15.9 0.7 
Aug 15.0 0.2 15.3 0.9 15.7 0.3 15.0 1.1 15.4 0.4 
Sep 15.2 0.9 15.8 1.8 16.5 1.4 16.4 1.4 15.5 0.7 
Oct 16.4 2.2 18.0 2.2 17.8 1.5 17.3 1.4 16.9 1.9 
Nov 19.1 2.2 20.0 1.4 20.2 2.6 19.2 1.9 19.0 2.9 
Dec 22.4 3.7 21.7 2.4 22.6 2.5 21.6 2.6 21.3 2.5 
Year 19.6 1.8 20.3 1.8 20.7 1.8 20.1 2.1 19.8 1.8 
St ae a a eee EN ee 
4 Monthly range in daily means. bDuring most of the year a heater was used in 


the variometer room in the attempt to maintain the temperature at 25° C. 
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Table 3. Observed H scale values, eh and adopted values of A, where A = €}, - Bh, B=0.0052, and h is ordinate in mm 


(Mean hourly values of horizontal intensity, H, are derived from base-line values [in gammas] plus values of AH, 
where AH =[A + (B/2)h]h 


Temper-| Ordi- A Temper-| Ordi- A 

Dat € Date € 

i Computed | Adopted ature h Computed | Adopted 
Cc 


1919 3 mm y/mm y/mm y/mm 1923 °C mo y/mm y/mm y/mm 
Jan 14 24.6 67.1 2.07 1.72 1.75 Jan 15 24.8 13.2 2.57 2.50 2.51 
Feb 13 26.0 71.4 2.11 1.74 1.75 Feb 15 26.7 25.4 2.65 2:52 2.51 
Mar 26 28.0 69.4 2.10 1.74 1.75 Mar 16 26.4 25.1 2.64 2.51 2.51 
Apr 15 25.9 89.4 2.21 1.74 1.75 Apr 17 26.0 27.8 2.66 2.51 2.51 
Apr 16 25.9 49.6 2.05 1.80 1.75 May 17 = 23.3 43.0 2.73 2.51 2.51 
May 13 23.5 45.4 2.00 1.67 1.75 June 14 20.6 51.0 2.78 2.52 2.51 
June 10 21.7 59.8 2.06 1.75 1.754 June 16 20.4 20.4 2.61 2.51 2.51 
June 11 21.5 52.0 1.80 1.53 1.57 July 17 18.5 32.0 2.67 2.51 2.51 
July 1 19.9 85.9 1.99 1.54 1.57 Aug 16 17.9 33.6 2.68 2.51 2.51 
July . 3 20.0 24.9 1.67 1.54 1.57 Sep 17 18.3 31.6 2.67 2.50 2.51 
July 31 20.0 30.3. 1.68 1.52 1.57 Oct 16 18.9 12.4 2.56 2.50 2.51 
Aug 21 19.3 23.2 1.67 1.54 1.57 Nov 15 20.7 15.6 2.59 2.51 2.51 
Sep 22 19.8 18.5 1.63 1.53 1.57 Dec 15 22.6 41.5 2.72 2.51 2.51 
Oct 14 20.2 27.0 1.67 1.53 1.57 1924 
Nov 18 22.3 5.3 1.57 1.54 1.57 Jan 15 23.0 36.1 2.70 2.52 2.51 
Dec 8 22.7 15.0 1.66 1.58 1.57 Feb 15 24.1 29.2 2.66 2.51 2.51 
Dec 30 22.8 73.8 1.95 1.57 1.57 Mar 17 24.7 23.6 2.64 2.51 2.51 

1920 Apr 17 23.6 28.2 2.68 2.53 2.51 
Jan 28 27.0 60.4 1.90 1.58 1.57 May 15 22.1 37.9 2.71 2.51 2.51 
Feb 23 25.3 56.6 1.86 1.57 1.57 June 14 = 18.8 42.2 2.74 2.52 2.51 
Mar 29 25.0 38.8 1.78 1.58 1.57 June 19 18.2 27.6 2.66 2.52 2.51 
Apr 26 25.0 48.4 1.82 1.57 1.57 July 17 17.0 29.2 2.66 2.51 2.51 
May 28 25.3 25.8 1.71 1.57 1.57 Aug 15 16.1 39.8 2.72 2.51 2.51 
June 22 25.6 46.7 1.82 1.57 1.57 Sep 17 16.8 32.2 2.68 2.52 2.51 
July 12 25.0 21.2 1.68 1.57 1.57 Oct 15 17.5 33.8 2.70 2.52 2.51¢ 
Aug 16 25.1 23.0 1.69 1.57 1.57 Nov 15 18.4 35.6 1.78 1.58 1.584 
Sep 20 25.7 25.8 1.72 1.58 1.57 Nov 22 19.4 25.0 2.66 2.52 2.52 
Oct 11 25.6 16.4 1.65 1.56 1.57 Dec 16 21.6 15.4 2.60 2.52 2.52 
Nov 16 25.0 38.6 1.78 1.57 1.57 Dec 27 22.0 40.3 2.75 2.52 2.52€ 
Dec 21 26.5 29.6 1.75 1.59 1.57 1925 

1921 Jan 15 24.2 30.2 2.69 2.53 2.53 
Jan 19 26.8 17.8 1.67 1.58 1.57 Feb 16 24.1 30.4 2.70 2.54 2.53 
Jan 26 27.5 13.8 1.62 1.55 1.57 Mar 16 24.6 22.6 2.64 2:52 2.53 
Jan 29 28.2 38.5 1.80 1.60 1.57 Apr 16 23.0 21.5 2.64 2.53 2.53 
Feb 17 30.0 29.7 1.74 1.58 1.57 May 15 21.0 41.7 2.73 2.52 2.53 
Mar 18 PA) 46.8 1.83 1.58 1.57 June 15 18.2 45.7 2.76 2.52 2.53 
Apr 15 25.8 ° 40.6 1.79 1.58 1.57 July 17 16.2 43.2 2.75 2.52 2.53 
May 18 24.1 128.9 2.23 1.56 1.57 Aug 16 15.6 47.3 2.76 2.52 2.53 
May 19 24.1 36-7" 1-76 1.57 1.57 Sep 20 16.0 37.4 2.72 2.53 2.53 
June 17 21.6 62.6 1.90 1.57 1.57 Oct 16 17.2 31.8 2.69 2.53 2.53 
July 12 20.2 73.0 1.94 1.56 1.57 Nov 16 20.2 14.6 2.61 2.54 2.53 
July 13 20.4 44.8 1.82 1.58 1.57 Dec 16 22.2 24.2 2.65 2.52 2.53 
Aug 11 19.8 52.2 1.86 1.59 1.570 1926 
Aug 14 19.4 20.2 2.60 2.50 2.51 Jan 18 25.0 3.8 2.54 2.52 2.53 
Sep 16 20.3 18.6 2.61 2.50 2.51 Feb 15 24.2 10.0 2.58 2.53 2.53 
Oct 15 20.5 13.1 2.57 2.50 2.51 Mar 16 23.9 10.4 2.57 2.51 2.53 
Nov 15 22.4 8.8 2.55 2.51 2.51 Apr 19 23.5 9.8 2.58 2.53 2.53 
Dec 16 25.2 -18.3 2.42 2.51 2.51 May 17 20.0 32.3 2.69 2.52 2.53 
Dec 30 26.7 -16.8 2.43 2.51 2.51 June 15 17.9 44.4 2.77 2.54 2.53 
Dec 31 26.7 9.1 2.56 2.51 2.51 July 16 16.1 33.6 2.70 2.52 2.53 

1922 Aug 17 16.0 27.0 2.67 2.53 2.53 
Jan 17 26.2 9.5 2.56 2.51 2.51 Sep 23 16.6 Wie: acd 2.52 2.53 
Feb 14 25.5 13.4 2.60 2.53 2.51 Oct 21 17.9 14.0 2.60 2.52 2.53 
Mar 16 26.4 6.0 2.53 2.50 2.51 Nov 16 20.1 11.1 2.58 2.52 2.53 
Apr 15 26.1 Oe 2253. 2.51 2.51 Dec 13 21.8 1.6 2.54 2.53 2.53 
May 16 22.9 32.3 2.69 2.52 2.51 1927 
June 16 20.4 36.1 2.69 2.50 2.51 Jan 17 = 23.0 40.3 2.73 2.52 2.53 
July 15 18.5 40.2 2.72 2.51 2.51 Jan 21 23.0 42.2 2.76 2.54 2.53 
Aug 15 18.6 38.1 2.69 2.50 2.51 Feb 14 21.9 40.5 2.74 2.53 2.53 
Sep 16 19.0 37.2 2.71 2.52 2.51 Mar 16 23.2 15.4 2.61 2.53 2.53 
Oct 15 20.2 35.9 2.69 2.51 2.51 Apr 13 23.6 34.6 2.72 2.54 2.53 
Nov 15 22.4 30.0 2.65 2.50 2.51 May 17 20.8 47.8 2.78 2.53 2.53 
Dec 14 23.6 17.1 2.60 2.52 2.51 June 20 17.3 17.9 2.62 2.53 2.53 
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Table 3. Observed H scale values,€} and adopted values of A, where A = €)- Bh, B=0.0052, and h is ordinate 
in mm--Concluded 


Date Temper-| Ordi- Date | Temper- | Ordi- 
ature nate aaa Adopted ature nate ta Adopted 





1927 y/mm y/mm y/mm 1928 °C y/mm y/mm y/mm 
July 15 16.3 21.1 2.64 2.53 2.53 Dec 17 42.6 21.8 2.66 2.54 2.54f 
Aug 15 16.0 23.6 2.65 2.52 2.53 1929 
Sep 13 16.5 10.6 2.58 2.53 2.53 fan 15 23.8 30.1 2.84 2.68 2.69 
Oct 17 18.1 4.2 2.55 2.53 2.53 Feb 8 24.9 33.0 4.07 3.90 3.918 
Nov 16 20.0 45.2 2.77 2.53 2.53 Feb 11 24.3 34.6 4.71 4.53 4,12h 
Dec 17 23.0 20.4 2.65 2.54 2.53° Feb 12 24.4 31.7 4.46 4.30 4.20 

1928 Feb 13 25.9 16.3 2.64 2.55 2.55 
Jan 16 25.0 18.8 2.64 2.54 2.54 Feb 14 24.9 26.0 2.68 2.55 2.55 
Feb 14 25.2 9.3 2.59 2.54 2.54 Mar 19 23.8 22.9 2.67 2.55 2.55 
Mar 16 25.2 13.4 2.61 2.54 2.54 Apr 16 23.0 12.8 2.60 2.53 2.55 
Apr 17 23.7 15.4° 2.62 2.54 2.54 May 14 21.0 39.1 2.74 2.54 2.55 
May 14 21.6 21.2 2.64 2.53 2.54 June 18 17.3 56.2 2.82 2.53 2.55 
June 19 18.4 42.8 2.77 2.54 2.54 July 15 16.0 45.6 2.78 2.54 2.55 
July 20 16.8 46.2 2.77 2.53 2.54 Aug 21 15.4 53.6 2.83 2.55 2.55 
Aug 13 16.7 43.7 2.76 2.53 2.54 Sep 16 15.7 52.5 2.82 2.55 2.55 
Sep 17 16.9 49.4 2.79 2.53 2.54 Oct-15. -171 49.4 2.82 2.56 2.55 
Oct 15 17.4 41.2 2.76 2.54 2.54 Nov 19 19.4 39.2 2.75 2.55 2.55 
Nov 15 19.1 34.4 2.71 2.53 2.54 Dec 18 21.8 23.4 2.66 2.54 2.55¢ 

Value of B from January 1, 1930, taken as 0.005 

1930 1933 
Jan 28 24.3 24.5 2.70 2.58 2.56 Jan 4 = 23.9 16.8e5 2.71 2.62 2.63 
Feb 25 24.9 12.1 2.64 2.58 2.56 Jan 18 25.4 8.4 2.68 2.63 2.64 
Mar 18 25.4 6.2 2.59 2.56 2.56 Feb 14 26.6 4.2 2.66 2.64 2.64 
Apr 28 22.9 12.8 2.62 2.56 2.56 Mar 14 25.5 7.2 2.61 2.65 2.64 
May 28 20.7 oT.8- 2274 2.57 2.56 Apr 18 23.6 7.3 2.68 2.64 2.64 
June 26 18.9 39.0 2.75 2.55 2.56 May 16 22.4 20.6 2.75 2.65 2.64 
July 7 18.1 39.9 2.76 2.56 2.56 June 13 19.7 34.0 2.81 2.64 2.64 
July 22 16.8 47.4 2.81 2.57 2.56 July 19 17.3 47.2 2.88 2.64 2.64 
Aug 28 16.2 49.0 2.81 2.56 2.56 Aug 15 16.1 49.4 2.88 2.64 2.64 
Sep 22 16.2 42.4 2.79 2.58 2.56 Aug 16 16.4 55.3 2.90 2.62 2.64 
Oct 21 17.5 43.4 2.78 2.56 2.56 Sep 12 16.8 37.2 2.82 2.64 2.64! 
Nov 18 19.2 37.8 2.76 2.57 2.56. Oct 17 18.2 39.6 2.85 2.65 2.65 
Dec 18 22.1 26.2 2.71 2.58 2.56! Nov 14 20.8 41.6 2.87 2.66 2.65 
1931 Dec 12 22.6 29.1 2.79 2.65 2.65 
Jan 21 24.0 17.0 2.66 2.57 2.58 "1934 
Feb 19 24.2 16.0 2.68 2.58 2.58 Jan 19 26.1 1.8 2.66 2.65 2.65 
Mar 17 24.1 18.7 2.69 2.60 2.58 Feb 13 25.5 5.8 2.68 2.65 2.65 
Apr 15 24.0 17.0 2.67 2.58 2.58 Mar 13 26.4 -1.1 2.65 2.65 2.65 
May 15 20.2 16.8 2.67 2.58 2.58. Apr 11 23.3 13:64 42:72 2.65 2.66 
June 15 16.7 48.9 2.82 2.58 2.58] May 15 20.6 25.2 2.78 2.66 2.66 
July 14 15.2 57.8 2.91 2.62 2.61 June 19 17.4 42.7 2.87 2.65 2.66 
Aug 16 15.2 53.2 2.87 = 2.60 2.61 July 17 16.5 61.7 2.91 2.65 2.66 
Sep 24 16.0 40.2 2.82 2.62 2.61 Aug 14. 15.6 52.0 2.91 2.65 2.66 
Oct 14 16.8 35.0 2.78 2.60 2.61 Sep 16 17.0 47.9 2.90 2.66 2.661 
Nov 25 19.9 42.0 2.81 2.60 2.61 Oct 16 17.5 45.3 2.89 2.66 2.67 
Dec 16 23.2 10.8 2.66 2.61 2.61 Nov 13 19.2 34.9 2.85 2.68 2.67 
1932 Dec 18 22.2 28.6 2.81 2.67 2.67 
Jan 18 25.6 2.7 2.63 2.62 2.61 1935 ; 

Feb 16 25.1 3.6 2.63 2.61 2.61 Jan 15 23.2 21.5 2.78 2.67 2.67 
Mar 15 24.6 5.7 2.64 2.61 2.61% Feb 12 25.0 3.2 2.69 2.68 2.67 
Apr 12 23.0 10.2 2.66 2.61 2.62 Mar 12 25.1 8:2 2/92 2.68 2.67% 
May 17 21.0 20.7 2.71 2.61 2.62 Apr 16 22.6 15.0 2.76 2.68 2.68 
June 14 19.2 32.4 2.78 2.62 2.62 May 14 21.1 22.1 2.80 2.69 2.68 
July 12 16.5 37.8 2.81 2.62 2.62 June 11 18.8 29.0 2.82 2.67 2.68 
Aug 16 15.5 47.1 2.85 2.61 2.62 July 16 16.1 42.3 2.89 2.68 2.68 
Sep 13 16.2 43.6 2.88 2.66 2.621 Aug 13 15.7 45.3 2.90 2.67 2.68 
Oct 18 19.1 32.5 2.80 2.64 2.63 Sep 17 16.0 39.4 2.89 2.70 2.68! 
Nov 15 20.4 225°. 2078 2.67 2.63 Oct 15 17.2 35.0 2.86 2.69 2.69 
Dec 13 22.0 23.2 2.75 2.63 2.63 Nov 14 19.3 28.2 2.84 2.70 2.69 

Dec 17 21.6 19.7 2.79. 2.69 2.690 





l/c te RI a Sn SER 
2To 22h, June 10 f Assume uniform decrease from 20h, Dec. 17 to 19h, Jan. 15 i To 8h, June 16 

bTo 16h, Aug. 11 & Assume uniform decrease from 19h, Jan. 15 to 19h, Feb. 8 k Through Mar. 31 

© To 11h, Oct. 20 ) Assume uniform decrease from 19h, Feb. 8 to 14h, Feb. 13 1 Through Sep. 30 


4 To 10h, Nov. 20 i To 9h, Jan. 1, 1931 ™ Through Jan. 31 
© Through Dec. 31 74 NTo 12h, Feb. 29, 1936 


Table 4. Observed Z scale values and corresponding adopted values. Eschenhagen Magnetograph 


Observed scale value 
at distance 



















Observed scale value Adopted Adopted 















Date at distance value Date ted value 
26 em for'® used to piel Sem ee used to 





1919 y/mm y/mm y/mm 7/mm_ 7/mm 1924 y/mm y/mm 7/mm y/mm_ y/mm 


a a ae ane Hee a6 Jan 16 3.02 3.04 3.06 | 3.46 3.48 
Hep i5) 9.00 22 310 948 340 a3h;Marg@ |( O22 30) St So Oe Bas 
Mar15 2.89 2.93 2.94 3.33 3.48 
Mar10 2.97 ..... 3.03 3.42 3.43 Apr 16 2.98 3.02 3.03 3.44 3.48 
re ee ieee eo ee es May16 2.99 3.04 3.05 3.45 3.48 
Jun 17 2.92 ..... 3.01 3.38 3.43 2Uh,Jun17 a 7 ae ee eo ae a 
Jun ¥9, 3.30 isc 3.36 3.80 3.97 Aug 16 3.50 3.48 3.44 3.96 3.48 
he 2 3.37 ar a) soe ae Sep 15 3.39 3.41 3.39 3.88 3.48 
ug 23 3.28 3.35 3. : : Oct 16 3.06 3.04 3.06 3.48 | 3.48 
Sep 24 3.34 3.37 3.40 3.85 3.97 Novi17 2.97 3.01 2.99 3.41 3.48 
aaa a2 ae et et er ae Dec 15 3.08 3.14 3.14 3.56 3.48 24h, Dec 31 
. . . . 1925 
Feb 13 3.02 3.07 3.10 3.50 3. 
Jan 5 3.55 3.55 3.60 4.07 3.97 Mari18 2.90 2.97 2.96 3.36 3.43 24h, Mar 31 
a a Bee ee ae ee ee Apr 15 2.95 2.99 2.98 3.39 3.26 
pepien ieee ieee ee et May17 2.82 2.84 2.84 3.24 3.26 
r Jun 16 2.76 2.78 2.78 3.16 3.26 23h, Jul 15 
a Ht ee aac et aide He Jul 16 3.05 3.12 3.16 3.55 3.58 
a ame try ees a ee Aug 17 3.14 3.20 3.20 3.63 3.58 
Jun 1 ; ; Sep 25 3.06 3.16 3.13 3.56 3.58 20h, Sep 25 
Jun 29 3.31 3.39 3.39 3.84 = 3.97 Oct 19 2.64 2.67 2.69 3.04 3.18 
ae ie Hee ge a ret Soe Novi7 2.78 2.82 2.83 3.20 3.18 20h, Dec 15 
u F3 A s a 
Sep 21 3.64 3.50 3.56 4.07 3.97 19h, Sep 27 eee eee’ ee 
Sep 28 3.45 3.50 3.51 3. Jan 16 2.93 2.96 2.98 3.37 3.45 
eee oe eae eee eae. See Feb 16 3.01 3.06 3.07 3.48 3.45 
NO ee eee: ee Mar15 3.00 3.03 3.01 3.44 3.45 
Big Sees Se ee Apr 20 3.07 3.10 3.11 3.53 3.45 
Jan 20 3.19 3.25 3.27 3.69 3.72 page’ ioe. oa eat aaa} ee 
Jan 26 3.31 3.36 3.34 3.81 3.72 1ih,Jan26 | JU 3:05 3:09 310 352 348 12h.Tul15 
an 29 3.35 3.33 3.34 3.81 3.81 10h,Jan29 | Jul 15 3.05 3.09 3. - » Ju 
a ae os ae Se ae et a , Aug 16 3.51 3.50 3.41 3.96 3.64 
ey ae hee Geet alan. Sat Sep 24 3.30 3.28 3.25 3.74 3.64 
Apr 16 2.72 2.73 2.73 3.11 3.21 eee a ae ae a 
May18 2.94 3.01 3.01 3.41 3.21 20h, Jun16 | Dec 14 3.20 3.24 3.26 3.60 3.64 
Jun 16 0 wl F 5 5 1927 
ul 12 3.10 3.17 3.22 3.61 3.61 
hug il 313 3.22 3.23 3.64 3°61 14h, Aug 11 See is ones Ce, ee es 
2.99 3.41 3.47 ; 
Aug 14 2.98 3.00 a ee re Mar15 3.65 3.66 3.66 4.17 4.10 
Bey ms ee Se aie ome Apr19 3.59 3.60 3.61 4.11 4.10 
Ree ok: oe keke Gay eae May16 3.65 3.70 3.69 4.20 4.10 
Be sea. aiee nae. alee. Caan Jun 15 3.94 4.02 4.02 4.56 4.10 
eee a ee Ca ae apeet 
Jan 18 2.95 2.98 2.99 3.39 3.47 20h,Jani8 | 3°81 34° 343 3:46 3:08 4:10 20h, Sep 12 
17 3.18 3.60 3.67 Pp : 2 : : : , 
Jan 23 3.11 3.1 : aaa Oct 18 3.18 3.24 3.25 3.67 3.70 
Sn eae eae ee eee Nov 15 3.22 3.26 3.30 3.72 3.70 9h, Dec 15 
poker er ev He et oe Dec 15 3.38 3.38 3.40 3.87 3.89 
1928 
CSO eS RR am a an 17 3.40 3.44 3.46 3.89 3.89 
May15 3.32 3.31 3.24 3.75 een ob 15 3:38 3:39 344 3.86 3.89 16h, Feb 28 
Jun 15 3.43 3.44 3.38 ae See Mar19 3.49 3.53 3.57 4.00 4.00 
tee ae, Woe SaeLaee <a ee Apr 16 3.51 3.56 3.52 4.00 4.00 
eae soe wis sik 888. set May15 3.63 3.64 3.65 4.13 4.00 17h, May 28 
Ooo s57. $4063.51 Wi02 -, 887 Amn Oct id 9] We bee eee oe eee RBS 
Oct 16 2.79 2.82 2.82 3.20 3.35 js 
Nov16 2.97 2.97 2.95 3.38 3.35 Be Ge ae ae caw sascoe 
i ‘ ‘ i“ e a A 5 . 
Dec, 15 G:08- 8108 2.08 8.42 9.35. (Bah, DeeSi | SP te fan kas 0 och 381 396 ae) 
Nov 14 3.43 3.50 3.53 : , Nov 
fee aicay carpe «ates |< Soe ee Dec 24 3.60 3.65 3.66 4.12 4.13 
Ae 
Aprié 284 286 2.96 326 3.31 Jan 14 3.59 3.67 3.68 413 4.13 
May16 2.76 2.82 2.84 3.20 3.31 19h, Jun13 | Feb 13 Beey eee AG | alia ade 
Jun 15 3.37 3.41 3.42 3.88 3.82 : i aeree 
Jul 16 3.30 3.36 3.38 3.82 3.82 Apr15 3.65 3.71 3.70 4. 
Aug 15 3.43 3.46 3.47 3.94 3.82 eat ay oe eee aaa 
Oct 15 3.15 3.22 3.19 3.64 3.82 ape ae ea a ll 
Nov 16 3.48 3.50 3.48 3.98 3.82 10h, Nov26 | Jul 22 3.60 3.48 See rae tal 
Dec 17 3.08 3.12 3.14 3.55 3.48 Aug 21 3.94 3.91 3. 


a eS 





Table 4. Observed Z scale values and corresponding adopted values. Eschenhagen Magnetograph--Concluded 














30cm] for P 


Observed scale value Observed scale value Adopted 
Date at distance value at distance value 


1929 y/mm y¥/mm y¥/mm y¥/mm_ y/mm 1933 y/mm y/mm 7/mm y/mm-— y/mm 
Sep 24 4.02 4.04 3.99 4,55 4.41 Jan 4 2.63 2.65 2.64 2.99 2.76 14h, Jan 4 
Oct 15 4.00 3.99 3.97 4.41 Jan 6 3.87 3.92 3.92 4.42 4.30 
Nov 18 .J.91 3.92 3.91 4.41 Jan 17 3.63 3.70 3.67 4.15 4.30 


=) 


Dec 30 3.64 3.71 
1930 


4.41 24h, Dec 31 Jan 18 3.64 3.70 3.68 4.16 4.30 
Feb 14 3.67 3.74 3.76 4.22 4.30 





4 
: 4 
3. 4.19 

Jan 27 3.88 3.93 3.84 4.40 4.43 Mar14 3.83 3.87 3.88 4.38 4.30 
Feb 24 3.87 3.93 3.93 4.43 4.43 Apr 18 3.91 3.99 3.98 4.49 4.30 15h, Apr 30 
Mar17 3.80 3.88 3.90 4.38 4.43 Mayi6 4.15 4.19 4.22 4.74 4.55 
Apr 14 3.92 3.93 3.98 4.47 4.43 Jun 2 3.83 3.85 3.88 4.37 4.55 
Jun 24 3.94 3.94 3.91 4.46 4.43 Jun 13 3.92 3.94 3.94 4.46 4.55 
Jul 15 4.10 4.08 4.16 4.66 4.43 Jul 19 “.10 4.17 4.22 4.72 4.55 
Aug 28 4.22 4.12 4.12 4.71 4.43 Aug 15 3.98 4.05 4.06 4.57 4.55 
Sep 22 3.92 3.93 3.90 4.44 4.43 17h, Sep 30 Sep 12 3.99 4.05 4.08 4.58 4.55 
Oct 2 3.11 3.15 3.11 3.54 3.81 Oct 17 4.11 4.20 4.19 4.72 4.55 8h, Oct 18 
Nov 18 3.41 3.44 3.44 3.89 3.81 Nov 14 3.60 3.67 3.64 4.12 4.15 24h, Dec 24 
Dec 18 3.35 3.41 3.43 3.85 3.81 24h, Dec 31 Dec 12 3.65 3.70 3.77 4.20 4.40 24h, Dec 31 

1931 1934 
Jan 21 3.01 05 3.02 3.44 3.44 10h, Feb 1 Jan 19 3.79 3.85 3.90 4.36 4.40) 
Feb 19 2.71 2.75 2.72 3.10 3.17 Feb 13 3.76 3.82 3.83 4.31 4.40 
Mari7 2.80 2.80 2.80 3.18 3.17 Mari3 3.68 3.74 3.79 4.24 4.40 
Apr 14 2.81 2.86 2.85 3.23 3.17 14h, Apr 20 Apr17 3.88 3.94 3.87 4.42 4.40 
May15 3.11 3.13 3.11 3.54 3.58 May15 4.06 4.18 4.06 4.65 4.40 
Jun 15 3.10 3.17 3.17 3.58 3.58 May17 4.02 4.16 4.08 4.63 4.40 Oh, Jun 14 
Jul 14 3.18 3.18 3.19 3.62 3.58 Jun 19 4.05 4.19 4.20 4.70 4.63 13h} Jul 17 
Aug 17 3.09 3.12 3.07 3.51 3.58 Jul 17 3.85 3.94 4.00 4.46 4.40 16h, Jul 31 
Sep 24 3.24 3.17 3.16 3.63 3.58 18h, Sep 24 Aug 14 3.76 3.80 3.82 4.30 4.55 14h, Aug 14 
Oct 14 3.51 3.55 3.52 4.01 4.01 16h, Oct 14 Sep 16 3.39 3.39 3.42 3.86 4.17 16h, Sep 16 
Nov 25 3.06 3.11 3.12 3.52 3.40 Oct 16 3.35 ..... 3.40 3.82 3.95 10h, Nov 7 
Dec 16 2.97 2.99 2.99 3.39 3.40 24h, Dec 31 Nov13 3.81 3.86 3.89, 4.37 4.30 Oh, Nov 17 

1932 INOW. eee yree sete ictenieta es metiterete at uareteaiss 4.40 Oh, Dec 10 
Jan 18 2.89 2.92 2.90 3.29 3.40 17h, Jan 30 DEC se.00sseces |) esse, “Seeeien, 9 meses 4.55 24h, Dec 31 
Feb 16 2.75 2.00 2.77 3.14 3.09 1935 
Mar15 2.74 2.77 2.72 3.11 3.09 EUs oeee an aoe IgnSOnAONNN MconccinnnE conto 4.62 Oh, Feb 3 
Mari8 2.74 2.76 2.75 3.12 3.09 BED iiss Gercse | weesces g Meteenr | cecsise 4.71 
Apr12 2.64 2.67 2.65 3.01 3.09 Marcy aaced, . aesc  <cenn) Mawes 4.71 
May17 2.65 2.66 2.65 3.01 3.09 ADE she9 ysesic 4d seca Qeecwsn, | feces 4.71 8h, May 2 
Jun 14 2.78 2.80 2.78 3.16 3.09 21h, Jun 14 Ma yiicc?, seess | wecse: | gets: oeein 4.55 Oh, Jun 8 
Jun 30 3.16 3.12 3.10 3.54 3.54 15h, Jun 30 Ip a aeuesande Ie Monecdanl apobtioss poche 4.45 21h, Jun 30 
Jul 1 3.58 3.64 3.67 4.12 4.26 [tL RSoreneccnnceecouoN | “cacais meaner 3.99 Oh, Jul 29 
Jul 12 3.75 3.82 3.79 4.30 4.26 UAT area cbtinn Mmm iadan | lensdnc Se cactic 4.06 
Aug 16 3.94 3.96 3.93 4.47 4.26 SGP ec dca ease MeGlage |” Maciel 4.06 Oh, Oct 6 
Sep 13 3.55 3.63 3.62 4.14 4.26 12h, Sep 28 OCU re rene pase em escine = merase: 3.99 Oh, Nov 14 
Oct 18 2.33 2.33 2.35 2.65 2.76 INOV cis aussemt Moteses G@adenes) Mah aaics 3.89 20h, Nov 30 
Nov15 2.31 2.34 2.34 2.64 2.76 DGC acon | Renee Wes iese MENS siin 4.15 
Dec 13 2.44 2.47 2.44 2.78 2.76 24h, Dec 31 





4See notes on scale value changes in text (pp. 11-12). b Adopted values from Jan. 1934 depend on daily meas- 
u+ ments of scale value with a Helmholtz coil which was installed in Sep. 1933. 


Table 5. Summary of daily Z scale-value determinations 
with Helmholtz Coil in 1935 


No. of 
Date Mean Range 


y/mm y/mm 
Jan 1- Feb 2 33 4.62 4.56-4.69 
Feb 3 - May 1 85 4.71 4.58-4.78 
May 2 - June 7 37 4.55 4.41-4.63 
June 8 - June 30 23 4.45 4.28-4.56 
July 1 - July 28 28 3.99 3.91-4.11 
July 29 - Oct 5 68 4.06 3.99-4.16 
Oct 6 - Nov 13 37 3.99 3.93-4.14 
Nov 14 - Nov 29 16 3.89 3.83-3.93 
Dec 1 - Dec 31 31 4.15 4.09-4.22 
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Table 6. Observed base-line values for the D variometer, and respective adopted values. 
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Table 6. Observed base-line values for the D variometer, and respective adopted values--Continued 


(West declination) 
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Table 6. Observed base-line values for the D variometer, and respective adopted values--Continued 


(West declination) 


Date 


° 
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° 


1926 


° 


1925 
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Table 6. Observed base-line values for the D variometer, and respective adopted values--Continued 
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Table 6. Observed base-line values for the D variometer, and respective adopted values--Continued 


(West declination) 
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Table 6. Observed base-line values for the D variometer 


and respective adopted values--Concluded 


(West declination) 
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Apr 
June 
July 
Dec 
Jan 


May 
May 
May 
May 
May 
July 


Dec 
Oct 

Feb 
June 
June 
Nov 
Dec 
June 
Oct 


Oct 
Nov 
Dec 
Mar 
May 
July 
Nov 
July 
Jan 
June 
Oct 
June 
Oct 
Jan 





Date 


Date 


2, 


Table 7. Abrupt changes in the adopted D base-line value 


(West declination reckoned as negative; changes below taken algebraically) 


1919 
1922 
1922 
1922 
1922 
1922 
1923 
1923 
1923 
1923 
1923 
1923 
1924 
1924 
1925 
1927 
1928 
1931 
1932 
1933 
1933 
1934 
1935 
1935 





Change from 
preceding Cause of change 
value 








Variometer was adjusted 

Measurements of distance, variometer to drum 
Measurements of distance, variometer to drum 
Releveled variometer, trace position adjusted 
During observations for scale value 

At end of observations for scale value 
Observations for scale value 

Position of trace from D-magnet adjusted 
Observations for scale value 

Cleaned the mirrors 

Account of adjustments to H- and Z-variometers 
Torsion observations and measurements of distance 
Deflection rod removed for cleaning 

During deflection observations 

Footscrew plates were set in plaster of Paris 
Time-mark lamp installed 

Measurements to check D scale value 

Position of the base line changed 

During torsion observations 

Position of base line changed 

Position of base line changed 

After adjustments to the Z-variometer magnet 
After adjustments to the Z-variometer magnet 
After adjustments to the Z-variometer magnet 


+ 1 
ee 


Hatt ah yp Fe se ate HE 
Ro 


ae 


TION PLN DOP PAWONWWHURODOWNOD 


Table 8. Abrupt changes in the adopted H (or H’) base-line value 


(Horizontal intensity is reckoned as positive; changes below taken algebraically) 
Change from 


1919 
1919 
1919 
1919 
1921 
1921 
1921 
1921 
1921 
1921 
1921 
1921 
1921 
1921 
1922 
1923 
1923 
1923 
1923 
1923 
1924 
1924 


1924 
1924 
1924 
1925 
1925 
1925 
1925 
1926 
1927 
1927 
1927 
1931 
1932 
1933 


preceding Cause of change 
value 
Y 
+ 95 Torsion head changed to adjust trace 
+ 18 Torsion head changed to adjust trace 
+ 86 After scale value, adjustment by torsion head 
-134 Torsion head changed to adjust trace 
- 72 Torsion head changed to adjust trace 
-420 Torsion head changed during magnetic storm 
-450 Torsion head changed during magnetic storm 
+450 Torsion head changed during magnetic storm 
+420 Torsion head changed during magnetic storm 
-210 Torsion head changed during magnetic storm 
+215 Torsion head changed during magnetic storm 
+ 45 Torsion head changed to adjust trace 
- 93 Torsion head changed in order to record with regular (lower) mirror 
- 75 Torsion head changed to adjust trace 
- 6 H-magnet frame removed to clean mirrors 
- 63 Torsion head changed to adjust trace 
+ 12 Cleaned the mirrors 
+ 80 Torsion head changed to adjust trace 
- 80 Torsion head changed to adjust trace 
+ 1 Base-line mirror adjusted 
+ 59 Torsion head changed to adjust trace 
+ 91 Cleaned mirrors, torsion head inadvertently set to record with upper 
(reserve) mirror 
+ 25 Torsion head changed to adjust trace 
-146 Torsion head changed in order to record with lower (regular) mirror 
- 77 Torsion head changed to adjust trace 
- 4 Footscrew plates set in plaster of Paris 
+ 6 Canted base-line mirror for better illumination 
+ 55 Torsion head changed to adjust trace 
- 57 Torsion head changed to adjust trace 
+ 51 Torsion head changed to adjust trace 
-124 Torsion head changed to adjust trace 
+138 Torsion head changed to adjust trace 
-118 Torsion head changed to adjust trace 
- 6 Recorder dismantled and adjusted 
- 3 Adopted new scale value 
- 21 Base line was changed 
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Oct 
Oct 
Oct 
Oct 
Nov 
Nov 
Nov 
Nov 
Dec 
Dec 
Dec 
Dec 
Dec 


Table 9. Observed base-line values at 20° C for the H variometer, and respective adopted values 


iG 
24781 
24768 
24753 
24770 
24759 
24751 
24742 
24698 
24713 
24697 
24696 
24686 
24675 
24778 
24763 
24771 
24775 
247%", 
24781 
24770 
24766 
24766 
24777 
24787 
24778 
24796 
24802 
24884 
24867 
24876 
24873 
24881 
24871 
24855 
24866 
24872 
24893 
24882 
24875 
24883 
24854 
24880 
24865 
24881 
24888 
24869 
24878 
24882 
24878 
24881 
24873 
24874 
24731 
24740 
24752 


Eschenhagen Magnetograph 


(Observed values determined with Magnetometer No. 7) 


24780 
24774 
24767 
24760 
24753 
24746 
24739 
24715 
24712 
24698 
24691 
24684 
24677 
24772 
24772 
24772 
24772 
24772 
24772 
24772 
24772 
24772 
24772 
24790 
24790 
24790 
24790 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24876 
24742 
24742 
24742 





Date 


Oct 
Oct 
Oct 
Oct 
Nov 
Nov 
Nov 
Nov 
Nov 
Dec 
Dec 
Dec 
Dec 
Dec 
Dec 


“4 
24745 
24755 
24752 
24761 
24684 
24673 
24684 
24670 
24681 
24671 
24690 
24677 
24682 
24680 
24683 
24679 
24685 
24681 
24684 
24679 
24471 © 
24677 
24690 
24691 
24685 
24685 _ 
24695 
24694 
24698 
24695 
24697 
24744 
24743 
24745 
24757 
24754 
246644 
24656 
24666 
24660 
24659 
24658 
24658 
24662 
24659 
24657 
24663 
24663 
24658 
24670 
24667 
24676 
24661 
24660 
24658 
24654 
24657 
24658 
24582 


Adopted 


i 
24752 
24752 
24753 
24753 
24681 
24681 
24681 
24681 
24681 
24681 
24681 
24681 
24681 
24681 
24681 
24667. 
24681 
24681 
24681 
24681 
24471 
24687 
24687 
24687 
24689 
24691 
24692 
24694 
24696 
24697 
24699 
24744 
24746 
24748 
24750 
24752 
246594 
24659 
24659 
24659 
24659 
24659 
24659 
24659 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24660 
24585 


4 Beginning August 12, the adopted base lines are for horizontal intensity, H’, in a direction 10° west of 
geographic north. 
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Table 9. Observed base-line values at 20° C for the H variometer, and respective adopted values--Continued 









Observed Adopted 























































Y Y Y ve 





1924 y y 

24580 24585 24572. 24573 Jan 2 24510 24511 
Jan 10 24584 24584 24573 Jan 8 24504 24511 
Jan 17 24590 24583 Jan 15 24501 24511 
Jan 24 24579 24582 Jan 22 24520 24511 
Jan 31 24586 24581 Jan 29 24516 24511 
Feb 7 24583 24579 Feb 5 24518 24511 
Feb 14 24577 24578 Feb 12 24515 24511 
Feb 21 24577 24577 Feb 19 24494 24511 
Feb 28 24578 24576 Feb 26 24510 24511 
Mar 7 24574 24575 Mar 4 24513 24511 
Mar 14 24585 24574 Mar 11 24512 24511 
Mar 21 24562 24573 Mar 19 24507 24511 
Mar 29 24578 24572 Mar 25 24510 24511 
Apr 4 24563 24570 Apr 1 24500 24511 
Apr 11 24574 24569 Apr 8 24514 24511 
Apr 18 24571 24568 Apr 16 24512 24511 
Apr 25 24566 24567 Apr 22 24510 24511 
May 2 24567 24566 Apr 29 24514 24511 
May 9 24563 24565 May 6 24506 24511 
May 16 24569 24567 May 13 24515 24511 
May 23 24565 24568 May 20 24508 24511 
May 30 24576 24570 May 27 24519 24511 
Jun 6 24572 24571 Jun 3 24517 24511 
Jun 13 24573 24573 Jun 10 24511 24511 
Jun 20 24574 24574 Jun 17 24519 24511 
- Jun 27 24575 24576 Jun 19 24565 24570 
Jun 28 24580 24576 Jun 24 24569 24571 
Jul 4 24576 24580 jul 1 24571 24572 
Jul 11 24571 24580 Jul 8 24570 24572 
Jul 18 24581 24580 Jul 15 24576 24573 
Jul 25 24578 24580 Jul 22 24569 24574 
Aug 1 24576 24580 Aug 1 24576 24574 
Aug 8 24581 24580 Aug 5 24577 24575 
Aug 15 24584 24580 Aug 12 24582 24576 
Aug 22 24579 24580 Aug 19 24583 24577 
Aug 29 24581 24580 Aug 26 24577 24578 
Sep 5 24569 24580 Sep 2 24576 24578 
Sep 12 24585 24580 Sep 9 24572 24579 
Sep 22 24577 24580 Sep 16 24585 24580 
Sep 26 24592 24580 Sep 23 24582 24581 
Oct 3 24582 24580 Sep 30 24580 24582 
Oct 10 24582 24580 Oct 7 24580 24583 
Oct 17 24572 24574 Oct 14 24574 24584 
Oct 24 24574 24574 Oct 21 24676D 24676b 
Oct 31 24580 24574 Oct 22 24699b 24701b 
Nov 7 24576 24574 Oct 28 24706D 24701) 
Nov 14 24578 24574 Nov 5 24699b 24701b 
Nov 21 24572 24574 Nov 11 24702b 24701b 
Nov 29 24576 24574 Nov 19 247000 24701b 
Dec 5 24570 24573 Nov 21 24553 24555 
Dec 12 24576 24573 Nov 25 24555 24555 
Dec 19 24570 24573 Dec 2 24555 ° 24555 


24571 24573 





bThese values are for true horizontal intensity 
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Table 9. Observed base-line values at 20° C for the H variometer, and respective adopted values--Continued 


aA iv nA 7 


1925 y 1926 Y 1927 

Jan 6 24472 24478 Jan 5 24477 24476 Jan 4 24411 24404 
Jan 13 24479 24478 Jan 12 24488 24475 Jan 11 24405 24404 
Jan 20 24488 24478 Jan 19 24475 24475 Jan 21 24404 24404 
Jan 27 24469 24478 Jan 26 24476 24474 Jan 25 24412 24404 
Feb 3 24480 24478 Feb 2 24471 24474 Feb 1 24408 24404 
Feb 10 24475 24478 Feb 9 24473 24473 Feb 8 24395 24404 
Feb 17 24470 24478 Feb 16 24457 24473 Feb 15 24400 24404 
Feb 20 24474 24478 Feb 23 24475 24472 Feb 22 24407 24404 
Feb 24 24480 24478 Mar’ 3 24474 24471 Mar 1 24399 24404 
Mar 2 24471 24478 Mar 9 24473 24470 Mar 8 24408 24404 
Mar 10 24476 24478 Mar 16 24469 24470 Mar 15 24395 24404 
Mar 17 24480 24474 Mar 23 24468 24469 Mar 22 24403 24404 
Mar 24 24471 24474 Mar 30 24467 24469 Mar 29 24394 24404 
Apr 1 24474 24474 Apr 6 24470 24467 Apr 5 24407 24404 
Apr 7 24473 24474 Apr 13 24466 24467 Apr 12 24399 24404 
Apr 14 24470 24474 Apr 20 24463 24466 Apr 19 24405 24404 
Apr 21 24473 24474 Apr 27 24463 24466 Apr 26 24416 24404 
Apr 28 24478 24474 May 4 24479 24467 May 3 24406 24404 
May 5 24473 24480 May 11 24465 24467 May 10 24400 24404 
May 12 24479 24480 May 18 24477 24468 May 17 24405 24404 
May 19 24480 24480 May 25 24467 24468 May 24 24407 24404 
May 26 24483 24480 Jun 1 24472 24469 May 31 24402 24404 
Jun 2 24475 24478 Jun 8 24482 24470 Jun 6 24401 24404 
Jun 9 24483 24478 Jun 15 24471 24470 Jun 13 24406 24404 
Jun 16 24480 24478 Jun 22 24470 24471 Jun 21 24539 24543 
Jun 22 24477 24478 Jun 29 24469 24471 Jun 29 24547 24543 
Jun 30 24481 24478 jul 6 24477 24472 Jul 4 24540 24543 
Jul 7 24479 24479 Jul 13 24480 24473 Jul 12 24552 24544 
Jul 14 24481 24479 Jul 20 24523 24525 Jul 19 24538 24544 
Jul 21 24533 24534 Jul 27 24529 24527 Jul 26 24549 24545 
Jul 28 24524 24534 Aug 3 24526 24528 Aug 2 24541 24545 
Aug 4 24537 24533 Aug 10 24528 24529 Aug 9 24551 24546 
Aug i1 24542 24533 Aug 17 24524 24530 Aug 16 24550 24546 
Aug 18 24530 24533 Aug 24 24522 24531 Aug 23 24548 24547 
Aug 25 24542 24533 Aug 31 24533 24532 Aug 30 24542 24547 
Sep 1 24535 24534 Sep 7 24542 24534 Sep 6 24549 24548 
Sep 8 24535 24534 Sep 14 24535 24535 Sep 13 24550 24548 
Sep 15 24537 24534 Sep 21 24539 24535 Sep 20 24542 24549 
Sep 25 24529 24534 Sep 28 24534 24535 Sep 27 24558 24549 
Sep 29 24538 24534 Oct 5 24530 24534 Oct 4 24553 24549 
Oct 6 24539 24534 Oct 12 24534 24534 Oct 11 24546 24549 
Oct 15 24532 24534 Oct 19 24535 24533 Oct 18 24551 24550 
Oct 20 24534 ° 24534 Oct 26 24533 24533 Oct 25 24545 24550 
Oct 27 24526 24534 Nov 2 24535 24532 Nov 1 24437 24433 
Nov 3 24531 24534 Nov 9 24525 24532 Nov 8 24431 24433 
Nov 10 24533 24534 Nov 16 24543 24532 Nov 15 24433 24433 
Nov 17 24528 24534 Nov 23 24532 24531 Nov 22 24436 24433 
Nov 24 24531 24534 Nov 30 24528 24531 Nov 29 24439 24433 
Dec 1 24479 24477 Dec 7 24530 24530 Dec 6 24433 24433 
Dec 8 24475 24477 Dec 14 24528 24529 Dec 13 24432 24433 
Dec 15 24477 24477 Dec 21 24531 24529 Dec 20 24432 24433 
Dec 22 24474 24476 Dec 28. 24527 24528 Dec 27 24436 24433 
Dec 29 24475 24476 
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Table 9. Observed base-line values at 20° C for the H variometer, and respective adopted values--Continued 
















y y 1929 y y 1930 y y 

24434 24433 Jan gc 24388 24389 Jan 1 24404 24400 
Jan 10 24433 24433 Jan 15 24395 24389 Jan 14 24400 24401 
Jan 17 24435 24433 Jan 22 24376 24370 Jan 21 24407 24401 
Jan 26 24433 24433 Jan 29 24353 24351 Jan 28 24400 24401 
Jan 31 24432 24433 Feb 5 24333 24336 Feb 4 24399 24400 
Feb 7 24430 24433 Feb 12 24318 24338 Feb 11 24402 24401 
Feb 14 24432 24433 Feb 13 24342 24338 Feb 18 24399 24401 
Feb 21 24428 24433 Feb 14 24390 24397 Feb 25 24399 24401 
Feb 28 24438 24433 Feb 19 24397 24397 Mar 4 24397 24402 
Mar 6 24431 24434 Feb 27 24408 24397 Mar 11 24397 24402 
Mar 13 24436 24434 Mar 5 24399 24397 Mar 18 24402 24402 
Mar 20 24426 24434 Mar 12 24398 24396 Mar 25 24400 24403 
Mar 27 24434 24434 Mar 14 24398 24396 Apr 1 24403 24403 
Apr 3 24436 24435 Mar 19 24397 24396 Apr 10 24410 24403 
Apr 10 24433 24435 Mar 26 24397 24396 Apr 15 24398 24404 
Apr 17 24438 24435 Apr 2 24394 24396 Apr 22 24401 24404 
Apr 24 24432 24435 Apr 9 24397 24396 Apr 29 24399 24404 
May 1 24434 24436 Apr 16 24392 24396 May 6 24394 24403 
May 8 24438 24436 Apr 23 24394 24396 May 13 24405 24404 
May 15 24439 24436 Apr 30 24398 * 24395 May 20 24407 24404 
May 22 24435 24436 May 7 24392 24394 May 27 24408 24404 
May 29 24442 24436 May 14 24395 24395 Jun 3 24411 24405 
Jun 5 24438 24437 May 21 24393 24396 Jun 10 24410 24405 
Jun 12 24435 24437 May 28 24403 24397 Jun 17 24409 24405 
Jun 19 24437 24437 Jun 4 24403 24398 Jun 24 24406 24406 
Jun 26 24436 24437 Jun ii 24396 24399 Jul 2 24402 24406 
Jul 3 24436 24437 Jun 18 24407 24401 Jul 8 24409 24406 
Jul 10 24438 24437 Jun 25 24398 24402 Jul 15 24405 24406 
Jul 17 24436 24437 Jul 2 24409 24403 Jul 22 24403 24407 
Jul 24 24440 24437 Jul 9 24384 24404 Jul 29 24406 24407 
Jul 31 24435 24438 Jul 16 24400 24405 Aug 5 24405 24406 
Aug 7 24441 24439 Jul 23 24411 24406 Aug 12 24408 24407 
Aug 14 24438 24441 Jul 30 24404 24408 Aug 19 24402 24407 
Aug 21 24440 24441 Aug 6 24408 24409 Aug 26 24405 24407 
Aug 28 24444 24441 Aug 13 24410 24409 Sep 2 24406 24408 
Sep 4 24444 24441 Aug 20 24406 24408 Sep 9 24403 24408 
Sep 11 24444 24441 Aug 27 24406 24408 Sep 16 24405 24408 
Sep 18 24447 24441 Sep 3 24410 24406 Sep 23 24410 24408 
Sep 25 24437 24441 Sep 10 24404 24406 Sep 30 24412 24409 
Oct 2 24440 24440 Sep 17 24400 24406 Oct q 24414 24409 
Oct 9 24437 24440 Sep 24 24410 24405 Oct 14 24410 24409 
Oct 16 24437 24440 Oct 1 24408 24405 Oct 21 24416 24410 
Oct 23 24437 24440 Oct 10 24405 24404 Oct 28 24408 24410 
Oct 30 24436 24440 Oct 15 24407 24404 Nov 4 24410 24409 
Nov’ 6 24434 24440 Oct 22 24408 24404 Nov 6 24415 24409 
Nov 13 24439 24440 Oct 29 24403 24403 Nov 11 24418 24410 
Nov 20 24442 24440 Nov 5 24394 24403 Nov 18 24409 24410 
Nov 27 24449 24440 Nov 12 24400 24403 Nov 25 24399 24410 
Dec 4 24442 24440 Nov 19 24401 24402 Dec 2 24414 24410 
Dec 11 24435 24440 Nov 26 24401 24402 Dec 9 24419 24410 
Dec 20° 24396 24392 Dec 3 24399 24402 Dec 16 24403 24410 
Dec 24 24397 24392 Dec 10 24406 24401 Dec 23 24403 24411 
Dec 31 24387 24387 Dec 17 24417 24401 Dec 30 24410 24411 

Dec 24 24400 24400 
Dec 31 24407 24400 





© Base-line values from December 17, 1928 to February 13, 1929 are somewhat uncertain, as explained 
under ‘Instruments’? and ‘“‘Scale value.’’ 
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Table 9. Cbserved base-line values at 20° C for the H variometer, and respective adopted values--Continued 


Y Y 14 y yy: 





Adopted 






































































1933 y 
24403 24410 24426 24419 | Jan 3 24421 24421 

Jan 24411 24410 24419 | Jan 6 24399 24400 
Jan 20 24412 24410 Jan 10 24398 24401 
Jan 27 24406 24411 Jan 17 24397 24401 
Feb 3 24411 24411 Jan 24 24400 24401 
Feb 7 24410 24411 Jan 31 24395 24401 
Feb 10 24405 | 24411 Feb 7 24415 24400 
Feb 11 24412 24411 Feb 9 24414 24400 
Feb 17 24410 24412 Feb 14 24395 24401 
Feb 24 24414 24412 Feb 21 24397 24401 
Mar 3 24413 24412 Feb 28 24406 24401 
Mar 10 24405 24412 Mar 7 24405 24401 
Mar 17 24414 24413 Mar 14 24406 24402 
Mar 24 24417 24413 Mar 21 24409 24402 
Mar 31 24419 24413 Mar 28 24400 24402 
Apr 7 24403 24413 Apr 4 24406 24400 
Apr 14 24413 24413 Apr 6 24410 24400 
Apr 21 24408 24413 Apr 11 24398 24400 
Apr 28 24418 24414 Apr 13 24409 24401 
May 5 24409 24414 Apr 18 24405 24401 
May 12 24410 24414 Apr 20 24407 24401 
May 21 24418 24414 Apr 25 24400 24401 
May 26 24410 24415 May 2 24402 24401 
Jun 2 24414 24414 May 3 24408 24401 
Jun 9 24415 24414 May 9 24410 24401 
Jun 18 24411 24408 May 16 24403 24402 
Jun 23 24420 24408 May 23 24396 24402 
Jun 30 24407 24408 May 30 24388 24402 
Jul 7 24407 24409 Jun 6 24400 24402 
Jul 14 24410 24409 Jun 13 24403 24403 
Jul 21 24412 24410 Jun 20 24402 24403 
Jul 28 24410 24410 Jun 27 24396 24403 
Aug 4 24407 24411 Jul 4 ~~ 24401 24403 
Aug 11 24415 24411 Jul 11 24402 24403 
Aug 18 24410 24412 Jul 18 24411 24404 
Aug 25 24411 24412 Jul 25 24400 24404 
Aug 30 24410 24412 Aug 1 24402 24404 
Sep 1 24407 24411 Aug 8 24412 24404 
Sep 8 24406 24411 Aug 15 24400 24405 
Sep 15 24396 24411 Aug 22 24405 24405 
Sep 22 24410 24412 Aug 29 24411 24405 
Sep 29 24403 24412 Sep 5 24395 24404 
Oct 6 24406 24413 Sep 12 24403 24404 
Oct 13 24414 24413 Sep 19 24407 24405 
Oct 15 24413 24413 Sep 26 24403 24405 
Oct 20 24414 24414 Sep 28 24417 24405 
Oct 27 24414 24414 Oct 3 24401 24405 
Nov 3 24416 24415 Oct 10 24414 24405 
Nov 10 24420 24415 Oct 17 24397 24406 
Nov 17 24406 24416 Oct 24 24405 24406 
Nov 24 24421 24416 Oct 31 24404 24406 
Dec 1 24414 24417 Nov 7 24403 24406 
Dec 8 24419 24417 Nov 14 24402 24407 
Dec 15 24420 24417 Nov 21 24411 24407 
Dec 22 24413 24418 Nov 28 24394 24407 
Dec 29 24418 24418 Nov 30 24402 24407 
Dec 5 24402 24406 

Dec 12 24399 24406 

Dec 20 24413 24407 


24403 
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Table 9. Observed base-line values at 20° C for the H variometer, and 
respective adopted values--Concluded 


Y 





Adopted 









1934 1935 y 
Jan 2 Jan 1 24403 24410 
Jan 9 Jan 8 24403 24410 
Jan 11 Jan 15 24406 24410 
Jan 16 24404 24406 | Jan 22 24408 24411 
Jan 18 24403 24406 | Jan 29 24422 24411 
Jan 23 24397 24406 | Feb 5 24406 24411 
Jan 30 24406 24406 | Feb 12 24406 24411 
Feb 6 24401 24406 | Feb 19 24422 24412 
Feb 13 24405 24406 | Feb 26 24410 24412 
Feb 20 24396 24407 | Mar 5 24404 24411 
Feb 27 24404 24407 | Mar 12 24406 24411 
Mar 6 24418 24406 | Mar 29 24417 24411 
Mar 13 24399 24406 | Mar 26 24405 24412 
Mar 15 24399 24406 | Apr 2 24407 24412 
Mar 20 24404 24407 | Apr 9 24404 24412 
Mar 27 24408 24407 | Apr 16 24417 24412 
Apr 3 24404 24407 | Apr 23 24405 24412 
Apr 10 24404 24407 | Apr 30 24407 24413 
Apr 17 24414 24408 | May 7 24415 24413 
Apr 24 24401 24408 |. May 14 24404 24413 
May 1 24399 24408 | May 21 24413 24413 
May 8 24415 24408 | May 28 24409 24413 
May 15 24407 24409 | Jun 4 24414 24414 
May 22 24413 24409 | Jun 11 24409 24414 
May 29 24405 24409 | Jun 18 24423 24414 
Jun 7 24418 24409 | Jun 25 24408 24414 
Jun 12 24410 24409 | Jul 2 24409 22414 
Jun 19 24413 24410 | Jul 9 24418 24414 
Jun 26 24403 24410 | Jul 16 24408 24414 
Jul 3 24409 24409 | Jul 23 24412 24414 
Jul 10 24409 24409 | Jul 30 24422 24414 
Jul 17 24409 24410 | Aug 6 24419 24414 
Jul 24 24415 24410 | Aug 13 24413 24414 
Jul 31 24416 24410 | Aug 20 24427 24414 
Aug 7 24406 24410 | Aug 27 24419 24414 
Aug 14 24417 24410 | Sep 3 24413 24413 
Aug 21 24410 24411 | Sep 10 24412 24414 
Aug 28 24405 24411 | Sep 17 24424 24414 
Sep 4 24409 24411 | Sep 24 24420 24414 
Sep 11 24413 24411 | Oct 1 24418 24414 
Sep 18 24419 24412 | Oct 8 24416 24414 
Sep 25 24411 24412 | Oct 15 24414 24415 
Oct 2 24406 24410 | Oct 22 24414 24415 
Oct 9 24411 24410 | Oct 29 24418 24415 
Oct 16 24407 24411 | Nov 5 24420 24415 
Oct 23 24406 24411 | Nov 12 24424 24416 
Oct 30 24415 24411 | Nov 19 24410 24416 
Nov 6 24413 24411 | Nov 26 24418 24416 
Nov 13 24400 24411 | Dec 3 24417 24415 
Nov 20 24421 24412 | Dec 10 24423 24415 
Nov 27 24406 24412 | Dec 17 24417 24416 
Dec 5 24413 24412 | Dec 24 24417 24416 
Dec 11 24417 24412 | Dec 31 24414 24416 
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Table 10. Observed base-line values at 20° C for the Z variometer, and respective adopted values 
Eschenhagen Magnetograph 


(Based on inclination observations with Earth Inductor No. 2) 





1919 y y 1920 y y 1921 y y 
Jan 1 - 50565 - 50564 Jan 6 -50724 -50710 Jan 4 = 50745 -50750 
Jan 7 50563 50566 Jan 13 50719 50709 Jan 11 50758 50753 
Jan 14 50557 50569 Jan 20 50695 50707 Jan 18 50753 50758 
Jan 21 50575 50571 Jan 27 50700 50706 Jan 25 50771 50763 
Jan 28 50584 50574 Feb 3 50694 50704 Jan 27 50679 50665 
Feb 4 50577 50576 Feb 10 50710 50703 Feb 1 50664 50650 
Feb 11 50577 50579 Feb 17 50707 50702 Feb 8 50652 50650 
Mar 8 50563 50589 Feb 24 50700 50701 Feb 15 50654 50650 
Mar 11 50592 50588 Mar 2 50696 50700 Feb 22 50634 50650 
Mar 25 50597 50585 Mar 9 50693 50700 Mar 1 50636 50650 
Apr 1 50590 50583 Mar 16 50703 50700 Mar 8 50645 50650 
Apr 8 50573 50581 Mar 24 50713 50700 Mar 15 50652 50650 
Apr 15 50579 50580 Mar 30 50695 50701 Mar 22 50654 50650 
Apr 23 50563 50564 Apr 6 50700 50702 Mar 29 50649 50650 
Apr 29 50575 50564 Apr 13 50720 50703 Apr 5 50650 50650 
May 3 50558 50564 Apr 20 50705 50705 Apr 12 50660 50650 
May 10 50562 50564 Apr 27 50702 50707 Apr 19 50647 50650 
May 13 50555 50564 May 4 50712 50710 Apr 26 50641 50650 
May 20 50566 50564 May 11 50716 50713 May 3 50649 50650 
May 27 50562 50564 May 18 50724 50716 May 10 50660 50650 
Jun 3 50566 50564 May 25 50718 50718 May 17 50675 50674 
Jun 10 50559 50564 Jun 1 50718 50720 May 24 50683 50683 
Jun 17 50572 50564 Jun 8 50722 50722 May 31 50687 50687 
Jun 18 50715 50706 Jun 15 50724 50724 Jun 7 50688 50689 
Jun 24 50696 50706 Jun 22 50733 50726 Jun 14 50695 50690 
Jul 1 50720 50706 Jun 29 50728 50728 Jun 21 50644 50648 
Jul 8 50698 50706 Jul 6 50736 50729 Jun 28 50649 50648 
Jul 15 50704 50706 Jul 13 50723 50730 Jul 5 50661 50648 
Jul 22 50701 50706 Jul 20 50703 50714 Jul 12 50656 50648 
Jul 29 50710 50706 Jul 27 50722 50714 Jul 19 50638 50648 
Aug 5 507028 50706 Aug 3 50711 50714 Jul 26 50644 50648 . 
Aug 12 50707 50706 Aug 10 50717 50714 Aug 1 50639 50648 
Aug 14 50701 50706 Aug 17 50709 50714 Aug 9 50650 50648 
Aug 19 50709 50706 Aug 24 50746 50737 Aug 12 50756 50761 
Aug 26 50699 50706 Aug 31 50741 50737 Aug 16 50747 50761 
Sep 2 50707 50706 Sep 7 50741 50737 Aug 23 50777 50761 
Sep 9 50714 50706 Sep 16 50733 50737 Aug 30 50768 50761 
Sep 16 50704 50706 Sep 16 50732 50737 Sep 6 50753 50761 
Sep 23 50705 50706 Sep 16 50734 50737 Sep 13 50760 50761 
Sep 30 50708 50706 Sep 16 50743 50737 Sep 20 50771 50761 
Oct 7 50701 50706 Sep 16 50734 50737 Sep 27 50762 50761 
Oct 14 50713 50706 Sep 16 50735 50737 Oct 4 50774 50761 
Oct 21 50707 50706 Sep 21 50730 50737 Oct 11 50751 50761 
Oct 28 50694 50706 Sep 28 50744 50740 Oct 18 50757 50761 
Nov 4 50699 50707 Oct 5 50739 50741 Oct 24 50750 50761 
Nov 11 50711 50708 Oct 12 50744 50742 Nov 1 50766 50761 
Nov 18 50710 50708 Oct 19 50743 50744 Nov 2 50764 50761 
Nov 25 50716 50709 Oct 26 50746 50746 Nov 8 50760 50761 
Dec 2 50723 50710 Nov 2 50750 50750 Nov 15 50762 50764 
Dec 9 50712 50710 Nov 9 50759 50754 Nov 22 50760 50767 
Dec 16 50702 50711 Nov 16 50756 50759 Nov 30 50777 50770 
Dec 23 50718 50711 Nov 23 50775 50761 Dec 6 50769 50772 
Dec 30 50709 50711 Nov 30 50764 50761 Dec 13 50780 50773 

Dec 7 50753 50758 Dec 20 50775 50773 
Dec 14 50758 50755 Dec 27 50770 50773 
Dec 21 50753 50751 


Dec 28 50747 50749 
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Table 10. Observed base-line values at 20°C for the Z variometer, and respective adopted values--Continued 


x Y ta Y Y y 





1922 1923 1924 
Jan 3  -50771 -50772 | Jan 2 -50814 -50815 | Jan 2 -50725° ~50724 
Jan 10 50772 50772 | Jan 9 50823 50815 | Jan 8 50720 50724 
Jan 17 50752 50772 | Jan 16 50812 50816 | Jan 15 50729 50724 
Jan 24 50802 50790 | Jan 23 50831 50817 | Jan 21 50724 50724 
Jan 31 50795 50790 | Jan 30 59820 50818 | Jan 29 50723 50724 
Feb 7 50785 50790 | Feb 6 50814 50819 | Feb 5 50724 50724 
Feb 14 50791 50790 | Feb 13 50822 50820 | Feb 12 50726 50724 
Feb 21 50789 50790 | Feb 15 50699 50703 | Feb 19 50713 50716 
Feb 28 50782 50790 | Feb 20 50702 50703 | Feb 26 50718 50716 
Mar 7 50796 50790 | Feb 27 50703 50703 | Mar 4 50714 50716 
Mar 14 50780 50790 | Mar 2 50692 50703 | Mar 11 50721 50716 
Mar 21 50768 50768 | Mar 6 50706 50703 | Mar 18 50727 50727 
Mar 29 50742 50753 | Mar 13 50706 50703 | Mar 25 50726 50727 
Apr 4 50767 50753 | Mar 20 50691 50691 | Apr 1 50721 50727 
Apr 11 50750 50753 | Mar 27 50683 50691 | Apr 8 50727 50727 
Apr 18 50770 50774 | Apr 5 50692 50690 | Apr 16 50730 50727 
Apr 25 50770 50774 | Apr 11 50697 50690 | Apr 22 50733 50743 
May 2 50791 50774 | Apr 17 50690 59690 | Apr 29 50743 50743 
May 9 50764 50774 | Apr 24 50682 50690 | May 6 50751 50743 
May 16 50754 50761 | May 1 50692 50690 | May 13 50742 50743 
May 23 50761 50763 | May 8 50692 50690 | May 20 50743 50743 
May 30 50767 50764 | May 15 50692 50692 | May 21 50762 50768 
Jun 6 50765 50763 | May 22 50685 50695 | May 27 50767 50768 
Jun 13 50767 50763 | May 29 50694 50699 | Jun 3 50770 50767 
Jun 20 50764 50763 | Jun 5 50703 50702 | Jun 10 50772 50767 
Jun 27 50768 50763 | Jun 12 50706 50706 | Jun 17 50750 50748 
Jul 4 50751 50763 | Jun 15 50826 50820 | Jun 19 50833 50828 
Jul 11 50766 50763 | Jun 19 50816 50820 | Jun 24 50827 50830 
Jul 18 50744 50749 | Jun 26 50819 50820 | Jul 1 50835 50833 
Jul 25 50746 50749 | Jul 3 50816 50820 | Jul 8 50832 50835 
Aug 1 50756 50749 | Jul 10 50824 50820 | Jul 15 50839 50838 
Aug 8 50745 50749 | Jul 17 50803 50810 | Jul 22 50816 50813 
Aug 15 50755 50749 | Jul 24 50805 50810 | Jul 29 50812 50815 
Aug 22 50779 50776 | Jul 31 50814 50810 | Aug 5 50814 50817 
Aug 29 50772 50773 | Aug 7 50810 50810 | Aug 12 50822 50819 
Sep 5 50771 50770 | Aug 14 50813 50810 | Aug 19 50816 50822 
Sep 12 50762 50766 | Aug 21 50804 50804 | Aug 26 50825 50824 
Sep 22 50748 50754 | Aug 28 50803 50804 | Sep 2 50825 50826 
Sep 26 50756 50754 | Sep 4 50808 50803 | Sep 9 50824 50828 
Oct 3 50755 50754 | Sep 11 50807 50803 | Sep 16 50827 50831 
Oct 10 50760 50754 | Sep 18 50799 50803 | Sep 23 50833 50833 
Oct 17 50802 50806 | Sep 25 50809 50803 | Sep 30 50840 50835 
Oct 24 50806 50807 | Oct 2 50802 50803 | Oct 7 50849 50836 
Oct 31 50815 50808 | Oct 9 50801 50803 | Oct 14 50847 50838 
Nov 7 50813 50808 | Oct 16 50798 50803 | Oct 21 50839 50826 
Nov 14 50813 50809 | Oct 23 50800 50803 | Oct 28 50811 50816 
Nov 21 50817 50810 | Oct 30 50802 50803 | Nov 5 50817 50816 
Nov 29 50818 50811 | Nov 6 50804 50803 | Nov 11 50819 50816 
Dec 5 50815 50811 | Nov 13 50810 50803 | Nov 19 50810 50813 
Dec 12 50812 50812 | Nov 20 50793 50793 | Nov 25 50823 50816 
Dec 19 50807 50813 | Nov 27 50693 50684 | Dec 2 50816 50819 
Dec 26 50799 50814 | Dec 4 50683 50684 | Dec 9 50822 50822 
Dec 11 50734 50734 | Dec 16 50845 50848 
Dec 18 50723 50725 | Dec 23 50851 50848 
Dec 24 50723 50725 | Dec 30 50848 50848 
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Table 10. Observed base-line values at 20° C for the Z variometer, and respective adopted values--Continued 


t¢ ¥ x Y 





Adopted 























































1927 Y 

-50764 -50767 Jan 5 -50884 Jan 4 =50924 —50924 
Jan 13 50770 50767 Jan 12 50885 50889 Jan 11 50924 50925 
Jan 20 50728 50745 Jan 19 50875 50889 Jan 21 50927 50926 
Jan 27 50746 50745 Jan 26 50894 50888 Jan 25 50936 50926 
Feb 3 50746 50745 Feb 2 50886 50887 Feb 1 50891 50890 
Feb 10 50744 50745 Feb 9 50892 50885 Feb 8 50910 50890 
Feb 17 50738 50736 Feb 16 50883 50884 Feb 15 50892 50890 
Feb 24 50736 50736 Feb 23 50877 50883 Feb 22 50887 50890 
Mar 2 50736 50735 Mar 1 50869 50882 Mar 1 50887 50890 
Mar 10 50728 50735 Mar 9 50877 50880 Mar 8 50892 50890 
Mar 17 50725 50725 Mar 16 50879 50879 Mar 15 50888 50890 
Mar 24 50720 50725 Mar 23 50876 50878 Mar 22 50875 50882 
Apr 1 50809 50822 Mar 30 50877 50876 Mar 29 50882 50882 
Apr 7 50826 50823 Apr 6 50883 50874 Apr 5 50883 50882 
Apr 14 50824 50823 Apr 13 50873 50873 Apr 12 50880 50882 
Apr 21 50820 50824 Apr 20 50871 50871 Apr 19 50884 50882 
Apr 28 50821 50824 Apr 27 50868 50870 Apr 26 50879 50882 
May 5 50817 50825 May 4 50867 50869 May 3 50887 50882 
May 12 50824 50826 May 11 50862 50867 May 10 50876 50882 
May 19 50828 50826 May 18 50860 50866 May 17 50867 50868 
May 26 50832 50827 May 25 50863 50865 May 24 50867 50868 
Jun 2 50829 50827 Jun 1 50863 50864 May 31 50869 50868 
Jun 9 50834 50828 Jun 8 50861 50862 Jun 6 50861 50867 
Jun 16 50825 50829 Jun 15 50865 50861 Jun 13 50872 50867 
Jun (22 50826 50829 Jun 22 50858 50860 Jun 21 50855 50855 
Jun 30 50827 50830 Jun 29 50859 50858 Jun 29 50855 50855 
Jul i 50832 50829 Jul 6 50857 50857 jul 4 50855 50855 
Jul 14 50829 50830 Jul 13 50862 50855 Jul 12 50856 50855 
Jul 21 50848 50845 Jul 20 50869 50872 Jul 19 50837 50834 
Jul 28 50848 50846 Jul 27 50872 50872 Jul 26 50833 50834 
Aug 4 50847 50847 Aug 3 50874 50872 Aug 2 50832 50834 
Aug 11 50848 50848 Aug 10 50870 50872 Aug 9 50835 50834 
Aug 18 50826 50827 Aug 17 50880 50872 Aug 16 50841 50834 
Aug 25 50830 50827 Aug 24 50870 50872 Aug 23 50826 50834 
Sep 1 50828 50827 Aug 31 50874 50872 Aug 30 50829 50834 
Sep 8 50824 50827 Sep 7 50870 50871 Sep 6 50831 50834 
Sep 15 50816 50827 Sep 14 50872 50871 Sep 13 50899 50904 
Sep 24 50830 50827 Sep 21 50862 50871 Sep 20 50909 50904 
Sep 29 50874 50876 Sep 28 50870 50871 Sep 27 50907 50904 
Oct 6 50879 50878 Oct 5 50878 50871 Oct 4 50900 50903 
Oct 15 50881 50881 Oct 12 50879 50871 Oct 11 50900 50903 
Oct 20 50883 50882 Oct 19 50867 50871 Oct 18 50904 50903 
Oct 27 50880 50884 Oct 26 50874 50871 Oct 25 50903 50903 
Nov 3 50884 50885 Nov 2 50865 50873 Nov 1 50907 50903 
Nov 10 50886 50886 Nov 9 50875 50874 Nov 8 50909 50903 
Nov 17 50886 50888 Nov 16 50874 50876 Nov 15 50912 50903 
Nov 24 50888 50889 Nov 23 50881 50878 Nov 22 50903 50903 
Dec 1 50894 50889 Nov 30 50879 50880 Nov 29 50903 50903 
Dec 8 50885 50890 Dec 7 50880 50882 Dec 6 50901 50903 
Dec 15 50896 50890 Dec 14 50885 50884 Dec 13 50908 50903 
Dec 22 50893 50890 Dec 21 50915 50924 Dec 20 50880 50882 





50888 50890 50925 50882 
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Table 10. Observed base-line values at 20°C for the Z variometer, and respective adopted values--Continued 


Xv Y 



























































Adopted 





1928 1930 y 
Jan 3 -50884 -50884 ea iasactese a —50954 Jan 7 -50899 =—50905 
Jan 10 50888 50884 | Jan 15 3 ....... 50954 Jan 14 50903 50905 
Jan 17 50887 50884 | Jan 22 4... Jan 21 50904 50905 
Jan 26 50885 50884 | Jan 29 ....... Jan 28 50907 50905 
Jan 31 50886 50884 | Feb 5  ....eee Feb 4 50911 50906 
Feb 7 50885 50885 | Feb 12 ....... Feb 11 50916 50912 
Feb 14 50886 50885 Feb 18 50911 50912 
Feb 21 50877 50885 Feb 25 50912 50912 
Feb 28 50885 50885 Mar 4 50911 50912 
Mar 6 50875 50872 Mar 11 50916 50912 
Mar 13 50875 50872 Mar 18 50908 50912 
Mar 20 50871 50872 Mar 25 50912 50912 
Mar 27 50871 50872 Apr 1 50914 50912 
Apr 3 50871 50872 Apr 10 50912 50912 
Apr 10 50872 50872 Apr 15 50910 50912 
Apr 17 50865 50872 Apr 22 50910 50912 
Apr 24 50869 50872 Apr 29 50920 50912 
May 1 50876 50872 May 6 50913 50912 
May 8 50868 50872 May 13 50914 50912 
May 15 50857 50872 May 20 50916 50912 
May 22 50871 50872 May 27 50917 50912 
May 29 50946 50956 Jun 3 50900 50911 
Jun 5 50954 50956 Jun 10 50911 50911 
Jun 12 50957 50956 Jun 17 50908 50911 
Jun - 19 50955 50956 Jun 24 50915 50911 
Jun 26 50955 50956 Jul 1 50914 50911 
Jul 3 50964 50955 Jul 8 50912 50910 
Jul 10 50950 50955 Jul 15 50907 50909 
Jul 17 50956 50955 Jul 16 50911 50909 
Jul 24 50945 50955 Jul 22 50909 50909 
Jul 31 50956 50955 Jul 29 50909 50908 
Aug 7 50949 50955 Aug 5 50915 50907 
Aug 14 50958 50955 Aug 12 50898 50906 
Aug 21 50954 50955 Aug 19 50900 50906 
Aug 28 50954 50955 Aug 26 50901 50905 
Sep 4 50950 50955 Sep 2 50904 50905 
Sep 11 50954 50955 Sep 9 50907 50905 
Sep 18 50968 50955 Sep 16 50912 50905 
Sep 25 50959 50955 Sep 23 50897 50905 
Oct 2 50959 50956 Sep 30 50879 50905 
Oct 9 50959 50956 Oct 7 51134 51141 
Oct 16 50951 50956 Oct 14 51153 51141 
Oct 23 50955 50956 Oct 21 51136 51141 
Oct 30 50963 50956 Oct 22 51139 51141 
Nov 6 50960 50956 Oct 28 51141 51141 
Nov 13 50950 50956 Oct 30 51146 51141 
Nov 20 50953 50956 Nov 4 51140 51141 
Nov 27 50954 50954 Nov 6 51132 51141 
Dec 4 50952 50953 Nov 11 51142 51141 
Dec 11 50950 50953 Nov 18 51134 51141 
Dec 18 ....... a 50953 Nov 25 51125 51141 
Dec «20. -  scveses 50953 Dec 2 51138 51141 
Dec 24 ....... 50953 Dec 9 51140 51141 
Dec 31 —.....e 50953 Dec 16 51142 51141 

Dec 23 51149 51141 


51143 51141 


4 For the interval December 11, 1928 to February 19, 1929, the Z base lines were obtained by 
interpolation; the inclination observations were used to control the H base lines in that inteval. 
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Table 10. Observed base-line values at 20°C for the Z variometer, and respective adopted values--Continued 


¥. Y Y Y Y 





Adopted 


























































1932 1933 Y 
-51017 -51017 Jan 5 -51069 -51068 Jan 3 -51224 -51221 
Jan 51018 51017 Jan 8 51046 51049 Jan 6 51164 51158 
Jan 20 51017 51017 Jan 12 51052 51049 Jan 10 51166 51158 
Jan 23 50956 50960 Jan 19 91051 51049 Jan 17 51164 51158 
Jan 27 50963 50960 Jan 26 51049 51049 Jan 24 51156 51158 
Feb 3 51029 51028 Feb 2 51097 51098 Jan 31 51159 51158 
Feb 10 51030 51028 Feb 4 51094 51098 Feb 7 51145¢ 51158 
Feb 17 51031 51029 Feb 9 51096 51098 Feb 8 51151 51158 
Feb 24 51026 51029 Feb 16 51099 51098 Feb 14 51158 51158 
Mar 3 51025 51029 Feb 23 51100 51098 Feb 21 51150 51158 
Mar 10 51020 51029 Mar 1 51099 51099 Feb 28 51163 51158 
Mar 17 51035 51030 Mar 8 51087 51099 Mar 7 51150 51158 
Mar 24 51028 51030 Mar 15 51100 51099 Mar 28) 51150 51158 
Mar 31 51026 51031 Mar 22 51101 51099 Mar 28 51148 51158 
Apr 7 51034 51032 Mar 29 51097 51099 Mar 29 51152 51158 
Apr 14 51033 51032 Mar 31 51097 51099 Apr 4 51162 51158 
Apr 21 51061 51070 Apr 5 51104 51098 Apr 11 51156 51158 
Apr 28 51069 51070 Apr 6 51107 51098 Apr 18 51166 51158 
May 5 51078 51070 Apr 12 51100 51097 Apr 20 51158 51158 
May 12 51074 51070 Apr 19 51093 51097 Apr 25 51162 51158 
May 19 91072 51070 Apr 26 51097 51097 May 2 51152 51150 
May 26 51074 51070 May 3 51085 51096 May 3 51149 51150 
Jun 3 51074 51070 May 10 51097 51096 May 9 51153 51150 
Jun 9 51062 51070 May 17 51097 51096 May 16 51160 51150 
Jun 18 51049 51055 May 24 51094 51095 May 23 51152 51142 
Jun 23 51056 51055 May 31 51089 51095 May 30 51150 51142 
Jun 30 51052 51055 Jun 1 51094 51095 Jun 2 51101 51100 
Jul 7 51057 51053 Jun 14 51096 51095 Jun 6 51101 51100 
Jul 14 51048 51052 Jun 21 51062 51069 Jun 7 51101 51100 
Jul 21 51053 51051 Jun 28 51069 51069 Jun 13 51098 51100 
Jul =. 28 51050 51051 Jun 30 51062 51069 Jun 20 51094° 51100 
Aug 4 51054 51050 Jul 1 51104 51104 Jun 23 51101 51100 
Aug 11 51047 51049 Jul 5 51107 51104 Jun 27 51101 51100 
Aug 18 51050 51049 Jul 6 51097 51104 Jul 4 51104 51100 
Aug 27 51047 51048 Jul 12 51101 51104 Jul 11 51095 51100 
Sep 1 51049 51047 Jul 19 51105 51104 Jul 13 51103 51100 
Sep 8 51040 51047 Jul 26 51103 51104 Jul 18 51089 51100 
Sep 15 51044 51046 Aug 2 51105 51104 Jul 25 51102 51100 
Sep 22 51044 51045 Aug 9 51103 51104 Aug 1 51099 51100 
Sep 29 51024 51021 Aug 16 51105 51104 Aug 8 51100 51100 
Oct 6 51024 51021 Aug 23 51096 51104 Aug 15 51109 51100 
Oct 13 51015 51021 Aug 30 51098 51104 Aug 22 51099 51100 
Oct 15 51063 51058 Aug 31 51104 51104 Aug 29 51097 51100 
Oct 20 51057 51058 Sep 6 51103 51103 Sep 5 51105 51100 
Oct 27 51060 51059 Sep 13 51104 51103 Sep 12 51095 51100 
Nov 3 51058 51060 Sep 20 51084 51081 Sep 19 51101 51100 
Nov 10 51063 51061 Sep 27 51078 51081 Sep 26 51098 51100 
Nov 17 51071 51062 Oct 1 51206 51204 Oct 3 51096 51099 
Nov 24 51064 51063 Oct 4 51206 51204 Oct 10 51091 51099 
Dec 1 51055 51063 Oct 11 51207 51204 Oct 17 51104 51099 
Dec 8 51062 51064 Oct 18 51206 51204 Oct 18 51122 51130 
Dec 15 51063 51065 Oct 25 51201 51204 Oct 24 51132 51130 
Dec 22 51071 51066 Nov 2 51195 51204 Oct 31 51122 51130 
Dec 29 51072 51067 Nov 8 51205 51204 Nov 7 51129 51130 
Nov 15 51205 51206 Nov 14 51132 51130 
Nov 22 51218 51209 Nov 24 51132 51130 
Nov 29 51212 51211 Nov 28 51133 51130 
Dec 6 51215 51213 Nov 30 51135 51130 
Dec 13 51216 51216 Dec 5 51146 51145 
Dec 20 51217 51218 Dec 12 51142 51145 
Dec 27 51228 51220 51156 51145 
51138 51140 





PNo observations March 14 and 21; galvanometer being repaired. C One-half weight. 
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Table 10. Observed base-line values at 20° C for the Z variometer, and 
respective adopted values--Concluded 


Y Y ib 





Adopted 











































-51140 -51140 | Jan 1 51097 -51102 
Jan 9 51141 51140 | Jan 8 51105 51102 
Jan 16 51143 51140 | Jan 15 51097 51102 
Jan 18 51135 51140 | Jan 22 51101 51102 
Jan 23 51142 51140 | Jan 29 51098 51102 
Jan 30 51142 51140 | Feb 5 51098 51099 
Feb -6 51148 51140 | Feb 12 51098 51099 
Feb 13 51152 51140 | Feb 19 51097 51099 
Feb 20 51148 51140 | Feb 26 51098 51099 
Feb 27 51148 51140 | Mar 5 51103 51099 
Mar 6 51125 51132 | Mar 12 51096 51099 
Mar 13 51132 51132 | Mar 19 51096 51099 
Mar 15 51131 51132 | Mar 26 51099 51099 
Mar 20 51135 51132 | Apr 2 51091 51098 
Mar 27 51134 51132 | Apr 9 51094 51098 
Apr 3 51135 51132 | Apr 16 51100 51098 
Apr 10 51130 51132 | Apr 23 51097 51098 
Apr 17 51131 51132 | Apr 30 51108 51098 
Apr 24 51123 51132 | May 7 51128 51131 
May 1 51131 51132 | May 14 51136 51131 
May 9 51129 51132 | May 21 51128 51131 
May 15 51120 51132 | May 28 51132 51131 
May 22 51135 51132 | Jun 4 51136 51131 
May 29 51133 51132 | Jun 11 51136 51136 
Jun 5 51125 51132 | Jun 18 51136 51136 
Jun 12 51121 51132 | Jun 25 51134 51136 
Jun 19 51122 51119 | Jul 2 51373 51370 
Jun 26 51125 51119 | Jul 9 51373 51373 
Jul 3 51123 51118 | Jul 16 51374 51375 
Jul 10 51110 51118 | Jul 23 51366 51377 
Jul 17 51104 51118 | Jul 30 51380 51379 
Jul 24 51130 51129 | Aug 6 51381 51381 
Jul 31 51133 51129 | Aug 13 51385 51382 
Aug 1 51232 51234 | Aug 20 51403 51382 
Aug 7 51237 51234 | Aug 27 51382 51383 
Aug 14 51232 51234 | Sep 3 51383 51383 
Aug 21 51253 51252 | Sep 10 51385 51384 
Aug 28 51253 51252 | Sep 17 51383 51384 
Sep 4 51250 51252 | Sep 24 51376 51385 
Sep 11 51250 51252 | Oct 1 51389 51386 
Sep 18 51276 51276 | Oct 8 51383 51386 
Sep 25 51274 51278 | Oct 15 51393 51387 
Oct 2 51284 51281 | Oct 22 51389 51388 
Oct 9 51288 51284 | Oct 29 51394 51389 
Oct 16 51278 51286 | Nov 5 51378 51379 
Oct 23 51292 51289 | Nov 12 51381 51379 
Oct 30 51292 51292 | Nov 19 51375 51379 
Nov 6 51295 51295 | Nov 26 51379 51379 
Nov 8 51122 51118 | Dec 3 51245 51243 
Nov 13 51136 51118 | Dec 10 51247 51243 
Nov 20 51114 ‘51113. | Dec 17 51241 51243 
Nov 27 51114 51113 | Dec 24 51247 51243 
Dec 4 51106 “51112 | Dec 31 51224 51243 
Dec 11 51103 51105 

Dec 18 51103 51105 


51103 51105 
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Table 11. Abrupt changes in the adopted Z base-line value 


(Vertical intensity is reckoned as negative since north-seeking end of the needle is above the horizontal; 
changes below are taken algebraically) 














Change 
from 
preceding 





Cause of change Date Cause of change 









1927 y 
Mar 7 - 10 Variometer cleaned Jan 26 + 36 Variometer jarred 
Apr 22 + 16 Unknown Mar15 + 8 Observations for scale value 
Jun 17 + 34 Position of balancing weights changed May17 + 14 Observations for scale value 
Jun 17 -176 Position of balancing weights changed Jun 16 + 12 Unknown 
1920 Jul 18 + 21 Observations for scale value 
Jul 13 + 16 Observations for scale value Sep 12 - 70 Observations for scale value 
Aug 20 - 23 Unknown Dec 15 + 21 Temporary presence of magnetic material 
Sep 21 - 37 Observations for scale value 1928 
Sep 27 + 34 Adjusted position of trace Feb 28 + 13 Temporary presence of magnetic material 
Nov 3 - 4 Cleaning magnetograph room May 28 - 84 Examination of pivots 
1921 Nov 21 + 2 Adjusted position of temperature spot 
Jan 26 + 98 Adjusted position of trace 1929 
Jan 29 + 15 Observations for scale value May20 + 16 Adjusted position of temperature spot 
May 15 - 12 Severe magnetic storm Jul 19 + 34 Adjusted position of temperature spot 
Jun 16 + 42 Observations for scale value 1930 
Aug 11 -113 Adjusted position of trace Feb 4 - Unknown 
1922 Sep 30 -236 Adjusted position of trace 
Jan 18 - 18 Observations for scale value 1931 
Mar15 + 22 Observations for scale value Jan 1 +124 Adjusted position of trace 
Mar 23 + 15 Observations for scale value Jan 21 + 57 Observations for scale value 
Apr 14 - 21 Observations for scale value Feb 1 - 68 Adjusted position of trace 
May15 + 13 Observations for scale value Apr 20 - 38 Abrupt break in trace 
Jul 17 + 14 Observations for scale value Jun 15 + 15 Observations for scale value 
Aug 16 - 27 Observations for scale value Sep 24 + 24 Observations for scale value 
Sep 12 + 12 Variometer jarred Oct 14 - 37 Observations for scale value 
Oct 14 - 52 Cleaned prism and adjusted position of 1932 
temperature spot Jan 8 + 19 Adjusted position of temperature trace 
1923 Jan 30 - 49 Abrupt break in trace 
Feb 14 +117 Adjusted trace position Jun 14 + 26 Observations for scale value 
Mar15 + 12 Observations for scale value Jun 30 - 35 Adjusted position of temperature trace 
Jun 13 -114 Adjusted trace position Sep 13 + 22 Observations for scale value 
Jul 16 + 10 Observations for scale value Sep 28 - 96 Temporary presence of magnetic mate- 
Aug15 + 6 Observations for scale value rial in vicinity of observatory 
Nov16 + 10 Observations for scale value Sep 30 - 27 Temporary presence of magnetic mate- 
Nov 26 +109 Cleaned prism and mirrors rial in vicinity of observatory 
Dec 6 - 50 Adjusted position of trace and temper=— 1933 
ature spot an 4 + 63 Adjusted position of trace and tempera- _ 
Dec 17 + 9 Observations for scale value ture spot 
1924 Apr 30 + 8 Abrupt trace-break and changed scale 
Feb 14 + 8 Observations for scale value value 
Mar15-~ - 11 Cleaned prism and lens May16 + 8 Observations for scale value 
Apr 16-16 Observations for scale value Jun 1 + 37 Variometer inadvertently turned about 
May 21 - 25 Adjusted temperature spot its vertical axis 
Jun 16 + 19 Observations for scale value Jun 2 + 5 Disturbed in reading temperatures 
Jun 18 - 80 Adjusted trace position Oct 18 - 31 Suddenly applied current in Helmholtz coil 
Jul 16 + 25 Observations for scale value Dec 4 - 15 Adjusted position of temperature spot 
Oct 16 + 17 Observations for scale value Dec 25 + 5 Apparent shift due to change in scale value 
Oct 20 - 5 Adjusted trace positions 1934 
Oct 25 + 10 Variometer jarred Mar 3 + 8 Shift in trace 
Nov15 + 3 Observations for scale value Jun 14 + 13 Change in adopted scale value 
Dec 15 - 26 Observations for scale value Jul 17 - 11 Observations for scale value 
1925 a. Jul 31 -105 Adjusted position of trace 
Jan 1 + 81 Adjusted trace position Aug 14 - 18 Observations for scale value 
Jan 16 + 22 Observations for scale value Sep 16 - 24 Observations for scale value 
Feb 13 + 9 Observations for scale value Nov 7 +177 Adjusted position of trace 
Mari6 + 10 Footscrew plates set in plaster of Paris Nov17 + 5 Change in adopted scale value 
Mar31 = - 97 Adjusted trace position Dec10 + 7 Change in adopted scale value 
Jul 15 - 15 Adjusted trace position 1935 
Aug 17 + 21 Observations for scale value Feb 3 + 3 Change in adopted scale value 
Sep 25 - 49 Observations for scale value May 1 + 2 Sudden shift in trace 
1926 May 2~ - 35 Sudden. shift in trace 
Jul 15 - 17 Adjusted position of trace and tempera- Jun 8 2215 Change in adopted scale value 
ture spot Jun 30 -234 Adjusted position of trace 
Dec 15 - 40 Variometer jarred Nov 2. + 10 Adjusted position of temperature spot 
Nov 30 +136 Adjusted position of trace 
+140 Adjusted position of trace 
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TABLES 30 - 46 


MEAN DAILY NONCYCLIC CHANGE IN DECLINATION (D), HORIZONTAL INTENSITY (H), 


AND VERTICAL INTENSITY (Z), 1919-1935 
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- 8.6 - 8.8 - 9.2 1.8 


Five disturbed days—Greenwich Mean Time 
-0.18 
-0.14 
+0.72 
+0.38 
+0.16 


+0.16 40.12 
+2.08 


+0.38 


+0.60 +0.48 


-0.08 
+1.66 +0.88 


-0.16 
+0.66 +0.42 
+0.42 


+ 0.2 


1935 
3.4 - 0.4 


+ 


CHANGE 
+ 4.0 


Five quiet days—Greenwich Mean Time 
-0.12 


TABLE 46 
cYCLIC 
-0.23 


NON - 
+ 0.7 


+1.2 


DAILY 
1.9 


+ 


+ 2.7 
+1.7 


MEAN 
+0.07 
+0.41 
-0.04 
+ 2.3 


+0.17 
+0.28 


+0.13 +0.01 
+0.28 
+0.19 


+0.13 


Ten selected days—l120° Meridian Mean Time 


+0.24 
40.49 
+0.22 
4+0.04 
40.12 
+0.26 


+0.41 
+0.51 


0.2 


at 


9.0 


(A 1s algebraic excess for hour 23-24 on one day and B for hour 0-1 on the succeeding day as compared with the corresponding hours of the preceding days) 
0.0 


+0.01 
+0.01 
+0.01 
+0.01 

0.00 
40.02 
+0.08 
+0.04 
+0.028 
+0.02 
10.02 


All days—120° Meridian Mean Time 
+0.01 


+0.02 
+0.01 
+0.01 
JUN +9.02 
0.01 
+0.01 
40.02 
DEC +0.05 
+0.02 


QO. 
+0.01 


MONTH 

JAN 

FEB 

MAY 

JUL 

AUG 

NOV 

I 
YEAR +0.01 
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TABLES 47 - 165 


DIURNAL VARIATION IN DECLINATION (D), INCLINATION (I), HCRIZONTAL INTENSITY (H), 
NORTH COMPONENT (X), EAST COMPONENT (Y), VERTICAL INTENSITY (Z), 
AND TOTAL INTENSITY (F), 


UNCORRECTED FCR NONCYCLIC CHANGE, 1919-1935 





CONTENTS 


Diurnal variation in declination (D), 
inclination (I), horizontal intensity (H), 
north component (X), east component (Y), 
vertical intensity (Z), and total intensity (F), 
uncorrected for noncyclic change 


Year Table Page 
1919" 50 oe ATE 58 ee 1 190 
1920 @ os ww “54s 60 . © 2, a «144 
1920 « 0 «@ e (61= 6s sb & a ws) 158 


1922... . . 68-74... .. «172 
1923. ... . 5-81... . =. «186 
1924 .... . 82-88 .... =. 200 
1925... . . 89-95 ..... 214 
1926... . . 96-102 .... . 228 
1927 . . . .-. 108-109 . . .. .° 242 
1928... . . 110-116... . +. 4256 
1929: 0 wa TDTH128 ge ee 270 
1980... « ~ 124-130 «wa « +) 6284 
1931. . . . . 181-187... . . 298 
1932... . . 138-144 .... . 312 
1933... . . 146-151... . . 9326 
1934... . . 162-158 . .... 340 
1935... . . 159-165 . ... . 354 
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TABLE 49 


(H) 


INTENSITY 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1919 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIOOS OF ONE HOUR AS INDICATED 


HORIZONTAL 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


ALL DAYS BASIS 1207 MERIDIAN MEAN TIME 


GREATER THAN THE MEAN OF DAY D EAST. 


a) 


dawenty 


¢)pwenty-nine days only — August 1 to 10, and 13 to 31 


«a 
Ly) 
° 
P 
fer) 
- 
hol 
S 
oO 
o 
- 
° 
2 
@o 
a 
Ls) 
E 
ad 
4 
i=} 
fo} 
a 
> 
o 
he) 
° 
Ez 
rey 
' 
> 
re 
a 
oO 
Ez 
& 
~ 
2a 


Sixteen days only — February 1 to 13, and 15 to 17 


120™ MERIDIAN MEAN TIME 


TEN LEAST-DISTURBED DAYS BASIS 


-eight days only — November 1 to 11, and 14 to 30 
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TABLE 50 
NORTH COMPONENT (X) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1919 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


Twenty-nine days only — August 1 to 10, and 13 to 31 


c) 






A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 
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GREATER THAN THE MEAN OF DAY. D EAST, | DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


Sixteen days only — February 1 to 13, and 15 to 17 


a) 


4) twenty. 


120™4 MERIDIAN MEAN TIME 


TEN LEAST-DISTURBED DAYS BASIS 


-eight days only — November 1 to 11, and 14 to 30 
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TABLE 56 


INTENSITY (H) 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1920 


HORIZONTAL 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY. D EAST. | DOWN. H. Z TOWARD NADIR. X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


ALL DAYS BASIS 120™ MERIDIAN MEAN TIME 


MONTH] GROUP 


®onirty days only — March 1 to 22, and 24 to 3] 


120° MERIDIAN MEAN TIME 
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TABLE 57 


NORTH COMPONENT 


(X) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1920 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


120° MERIDIAN MEAN TIME 


GREATER THAN THE MEAN OF DAY, D EAST, | DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 
ALL DAYS BASIS 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


MONTH | GROUP 


Thirty days only — March 1 to 22, and 24 to 31 


120™ MERIDIAN MEAN TIME 
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NORTH COMPONENT 


(X) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1920 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 
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(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
GREATER THAN THE MEAN OF DAY. D EAST. 


MONTH | GROUP 
MONTH] GROUP 
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8) three days only — March 5, 14, and 24 
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TABLE 63 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1921 


INTENSITY (H) 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR. X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY, D EAST, 


120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


Ct Twenty-six days only — October 1 to 21, and 27 to 31 
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TABLE 64 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1921 


X) 


( 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


120 MERIDIAN MEAN TIME 


RIODS OF ONE HOUR AS INDICATED 
120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 
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. | DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE P 


GREATER THAN THE MEAN OF DAY. D EAST. 
a)twenty-six days only — October 1 to 21, and 27 to 31 


MONTH] GROUP 
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TABLE 70 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1922 


INTENSITY (H) 


HOURLY VALUE ALGEBRAICALLY 


A PLUS DEPARTURE REPRESENTS aw 
DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR 


D EAST 


GREATER THAN THE MEAN OF DAY 


120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 





MONTH] GROUP 


and 4 to 31 


October 1, 


C)pwenty-nine days only 


>) pwenty-nine days only — March 1 to 26, and 29 to 31 


8 to 31 


and 


January 1 to 5, 


a)twenty-nine days only 


120™ MERIDIAN MEAN TIME 


TEN LEAST-DISTURBED DAYS BASIS 
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TABLE 71 


NORTH COMPONENT 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1922 


(X) 


— A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY. D EAST, | DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


120™ MERIDIAN MEAN TIME 


ALL DAY> BASIS 


C)pmenty-nine days only — October 1, and 4 to 31 
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and 8 to 31 


January 1 to 5, 


&) twenty-nine days only 


120° MERIDIAN MEAN TIME 


TEN LEAST-DISTURBED DAYS BASIS 
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MONTH] GROUP 





ONCLUDED 


NORTH COMPONENT 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1922 


TABLE 7I-- 


xX) 


( 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
| DOWN. H. Z TOWARD NADIR, X NORTHWARD. Y EASTWARD. AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 
FIVE INTERNATIONAL DISTURBED DAYS BASIS GREENWICH MEAN TIME 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN 
GREATER THAN THE MEAN OF DAY. D EAST. 
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TABLE 77 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1923 


H) 


( 


INTENSITY 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


INDICATED 
| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD. AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS 


GREATER THAN THE MEAN OF DAY, D EAST, 


120° MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


+ 2.0 + 2.0 + 


+ 2.0 
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+ 1.2 


120° MERIDIAN MEAN TIME 
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TABLE 77--CONCLUDED 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1923 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


(H) 


INTENSITY 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR. X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY, D EAST. 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


MONTH | GROUP. 
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TABLE 78 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1923 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF.ONE HOUR AS INDICATED 


O NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY. D EAST, | DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED T 


120°" MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120™ MERIDIAN MEAN TIME 
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MONTH] GROUP 


TABLE 78--CONCLUDED 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1923 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


xX) 


( 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR. X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY. D EAST, 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


MONTH | GROUP 
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MONTH] GROUP 


er6t= oUiee=  es8tq 
BESS SiOla. eeh = 
O°fe- O°9e- —e*0¢= 
8502> 8 °6e>.. 's*0o- 


£ 
0 
£ 
9 
9 
9 
v 
£ 
ie) 
T 


on 
NA MO DOO AHOLTOOR O 


Qa am +O on 


ta 
ad 


eT It ot 
= cv -OT -6 =8 





AWIL NVAW NVICIM3SW ,,0¢T SiSvVa SAVG GagyNLsid-1sv3a7 NAL 


AO onn nN 
ao oo oon 
AO 
am ories 
“an on 


aa 
a 


i 
é 
é 
£ 
7 
Ss 
& 
é 
£ 
ie) 
A 


ron OCOD NDT WE 
AleaMm MH ~arm aa 


ve Té 02 61 8I ras gt ST Lai et et TT ot 
“£2 “ee “Te “02 “61 -8T ~éT “9T =ST =H =£L -et “Il “OT “6 


HElzno ana an an 
tMlawm wo aa 
metleaw aoaan 

' 

aMlentw 20 00 ao 





SWIL NVAW NVICIHAW ,,02T SiSva SAVG T1v 


(LANOVW 40 GN3 ONIMSSS-HLYON OL G3YYSARY SV SAILISOd GQS3NOXO3SY ONISEG 4 ANV ‘QYVMLSW3A A ‘'CYYMHLYON X ‘'XIQVN GHYVYMOL Z ‘H ‘NMOG | ‘LSV3 Gd ‘AVG 3O NVAW 3SHL NVHI YsLvVaYeD 
ATIVOIVEYSESOTVY ANIVA ATYNOH NV SLN3S3dd3ay¥ SYNLYvWdad SNid Vv Q3LVSIGNI SV YNOH 3NO 4O SGOIN3d BSAISSSDONS YOsS AVA 3O NVAW WOYS S3BYNLYVd3S0 3OVYESAV NV3SW 3YxV SSNIVA YVINEevVL) 


€26T YVSA SHL YOS SONVHD DIIDAD-NON HOS GSLDASYYOONN NOILVINVA TWNYNIG 


(QQ) LNANOdWOD LSVA4 
624 A1gVL 


oo ~ on on 
a 


ao 
a 
' 


ST tT £l et Il 
~£T “eT =1t “Ot 


SWIL NVAW HOIMN3SY9S SISVE SAVG G3aE8yeNLSIG IWNOILVNYSLNI SAIS 


T 
é 
S 
¥ 
9 
v 
@ 


+O 


aA 


zTuo oO oo on 


dNOdd | HLNOR 





A 
£2 ze 12 02 61 T i 
“22 -1@ -02 -6T -8t wo {anous aun 


SWIL NVSW HOIMN3ASYS SISVE SAVO LEINO IWNOILVNYALNI SAIS 


(LANOVW 30 ONZ ONIMSSS-HLYON OL G3Y4H3S3YH SV BAILISOd GANOMORY ONIZG 4 GNV ‘OYVMLSV3S A ‘GYYMHLYON X 'YIGVN GYVMOL ZH ‘NMOG | ‘LSV3 CG ‘AVG 43O NV3W 3SHL NVHL ¥3LvVSHD 
ATIWVOIVESSOTVY SANIVA ATHYNOH NV SLN3S3ud3y¥ 3YNLYVd3a0 SN1d Vv G3SLVSIONI S¥ YNOH 3NO 4O SGOIN3Sd SAISSSDONS ¥OS AVG 4O NVAW WOYS S3YNLYVdad SOVYESAV NVAW 3YV SANIVA YVINaVL) 


E26T YVSA SHL YOS AONVHD SOIIDAD-NON HOS GSLDSYYOONN NOILVIEVA TVYNYNIG 


(A) LNANOdWOD LSVA 
CHdNTONOD--62 ATEaVL 


195 


non & 


a 


~~ mM © O@ 


cs) 
6 
9 
£ 
8 
6° 
14 
2 
é 
6 
6 
Z 


or OA 
oo ow 
a] 


eS 


nn 


AOlnoaowz 
an 


vv 


mownwn 


joo ON NH Nt YFTHO HWW 


° 


ren worst te OF FHOl/HoHowW WH 


Tar NN YN NA NDT OF! enw ~ 
ay MM DOLONA A 


ane aw yt FDO Ono ~-Y 
AN OH THT MNO wa 
NH ORF NUNIT ANNA A 
aA OA NNTANANO aA 
On AM ++ tm oO NM 


oo 
an 
a 


on yn NF FCoOlouods W 
a 


Fou 7H FTN NY DKF ONI| HOM WwW 

on ~O NY KFWOlLHowods WH 
Fo wo no ov av“ WE vw Oo ons wo 
row vo om rm FO DOO onn wo 
ron ow Lite! un Nn tw own ~~ 


ror OY MO 


zn Oo OF 
zoo ne 


gT ST tT £t 
“ST =U “£T “eT 


a?lezanam oN OF 


AWIL NVAW NVICIYAW ,,,0@T siSva SAvd G3aHNLsid-LSv3a1 NAL 


i+) 
i 
i 
- 
* 
fo} 


onwo 
wo 


Col 
' 


a 
yo OMNI NnwwM = 
AO] OnR O 


Ae ODT NAA OU 
AD NMMINOR 

now ~oOl a moO ~ 
i ow otra 4 


) 
oo 
ao 
a 


ryRO DOr OH NH OD AO]lorw 
zrF0D FTO NH Mt ND OMOl Ko Oo 
al 


6 
8 
T 
8 
9 
s 
9 
é 
8 
T 
6 
8 
A 


r+ToO THN TM MA 
ryan MO OO Of NO 
Fond NA AN an 


Nlenwn +m AA 


£2 ee Te oe gt st vai £1 er Tt ot 
ee Te. -02 S~6T “ST -FI =1 “el =I “OT <6. 


4 

o|roawn 0M ON AH ANAL 
' 

no°len+ mm ON AA 
otleam anan an 
otl>zwoo ~t Ae AN’ 


' 
aMlrenmm +a an 


' 
- 
' 


AWIL NVAW NVICGIHAW ,,08@T SISVE SAVA T1V 


(LBNOVWW 40 GN3 ONINS3SS-HLYON OL G3YHYHSS3YH SV BAILISOd G3NOMORY ONISS 4 ANY ‘QYVMLSVW3 A 'GYVMHLYON X 'YIQVN GYVYMOL ZH 'NMO*O | ‘LSV3B CG ‘AVG 4O NVAW 3SHL NVHI YaLvVaYHoD 
ATIVOIVESSOTY ANIWA ATYNOH NV SLN3S3uHd3Y 3YNLYVd3ad SN1d Vv G3aLVSIGNI S¥ YNOH 3NO 4O SQOIN3Sd SAISSADONS YOs AVA AO NV3W WOYNS S3BYNLYVd3G 3JOVYEYSAV NVAW 3YV SANIVA YvINEvL) 


€26T YVSA SHL YOS SBONVWHO DIIDAD-NON YOS GSALOSYYOONN NOILVINVA TVNunId 


(Z) ALISNALNI TWOILLYSA 
08 FIEVL 


dNoOud | HINOW 





dN0u¥d | HLNOW 





196 


FM Ae 

ar . 
nr DW 
a 


29 
$*¢ 
T'8 
v°6 
vT 
0°O 
0°0 
o"9 
8°? 
s’¢ 
8°e 
ey 
972 
2°8 
8°8 
g°2 


oa 


ve 
“£2 


ww aw wo oO +N anwt ~7 
~w nono ne aN Ms - 
am NOMI NAAN O 

an OD woOM Se) is'3 
am OM nv omn + 
mMo ovr ~~ RF Om ran a 


mo 
z>HOo MO 
al 
glaw st on 
AO 
rMO FNM HOM MA 
0 
ao 
ome) 
arlrzart D0 OA 
an) Cn) 
Atl-ow of 


: 


NVAW HOIMNA3SYS SISVE SAVC GASYNLSIG TWNOILVNYSLNI SAIS 


a 
Coal 
a 
Cal 


aN NTT MONA A 
on NM] NnNo 
or OM) oot WY 
yo om; norm 
nn rTM] nnn 4 
aAwey NOTA NO 


my 
' 


FUO TN AAR AN UH WODALWONMNO NM 
on AM hee 


FARn NON OH AM OM AMI UNA 

roar ~m OO 00 or NTT MN MO a 
FuNuwo ~ Nn NA UM bill od rtm), onMmn vt 
rou rn yr mM moo owwl nwon w 
Fon oo OMNn MH own on o0woM w 
run +0 0M NM Try OWS HO NM wo 


Fuy +N OF AN 
rat OF OAR AR 
run or NM + 
rFy¥Tn OM NOM MM 
rary OF FTN NA 


£2 ee Te oe 61 rat gt ST val £t 
ee “Te “02 “6T =8T =L =OT “ST =i =£T “et 


eP|rna4 NO On AM 





AWIL NVAW HOIMN3SYS SISVE SAVG LEINO IWNOILVWNYSLNI SAIS 


(LANOVW 3O ONZ ONIMSSS-HLYON OL G3YNRARY SV BAILISOd GANOWORY ONISE 4 GNV ‘OYVMLSVS A 'GHYYMHLYON X 'YIGWN GHYVMOL ZH 'NMOO*O | ‘LSV3 Q ‘AVVO SO NV3W 3HL NVHL 4Y3LVSY9D 
ATIVOIVYSSOTY ANTIVA ATHNOH NV SLN3S3Sed3y4 SYNLYVda0 SNI1d ¥Y — GSLVDIGNI S¥ YNOH 3NO JO SGOIN3d AAISSSDONS YOs AVG JO NVAW WOdS S3ZYNLYVdaG JOVYESAV NVAW 3¥v SANIVA YVINaVL) 


€26T YVSA FHL YOS AONVWHO DITDAD-NON HOS GSELOSYYOONN NOILVIYVA TVNYNIG 


(Z) ALISNALNI TWOILYSA 
GYACNTONOD--08 FATAL 


197 


a ~m mM 0 ox our + 


a4 


anu +t oro m 
a 


+ 4 nom of ow oon wo 
om w+ +t ~ wo oo st wo 
on no + 0 ~ wo oo + wo 
mom ya uM on 

OD es no om OA 

© oo n + 7 ao onnr fo} 
aA OR 

ON FAA OM MUANMNINANAA A 


i 
a 


@ 
~~ 


-wo o ~ @ 
rw wo “% oO 
ro wo nw uo Ose au wo on 


rom M1 0 
eno m wow 


gT ST +T £t 


“ST “v1 “el -2r dN0ud | HLNOR 


AWIL NVAW NVICINAW ,,02T Ssisva SAvd Gaaynisid-isv3at 


al 
+O M 


é 
(4 
@ 
£ 
£ 
% 
v 
T 


+ 
med wow oto ie} 


AO NM NANTNNA 
a 


moO 
rari 
Qeawo ot ON CO +H + 
“4 


Alenor oF AO 


éI gt SI Lal £T 


“aT =O =St ma =£1 =el dN0u9d | HLNON 


' 
- 
i] 
°o 





AWIL NVAW NVIGIMAW ,,02T SISVE SAVG 11V 


(LANOVW 4O ON3 ONINSSS-HLYON OL G3YHYNSSRY SV SAILISOd GANONOSY ONISE 4 GNV ‘QYYMLSVS A ‘'GYYMHLYON X 'YIQVN GYHYVMOL Z “H ‘NMOCT | ‘LSV3 Cd “AVG SO NVAW 3SHL NVHL YaLvaHd 
ATIVOIVESS9OTY ANIVA ATHYNOH NV SLN3S3ud3y4 SYNLYVd3ad0 SN1d Vv GQ3LVSIGNI SV YNOH 3NO 4O SGOIN3Sd BSAISSSDONS YOs AVG 3O NVAEW WO8S S3YNLYVdaO SOVESAV NV3W Sev SANIVA YvVINEeVL) 


f26T YVSA SHL YOS SONVWHO DITDAD-NON HOS GSLOSYYOONN NOILVIEVA TYNUNIG 


(4) ALISNALNI TWLOL 
18 A1dVL 


198 


oo oo yA mw OM 


ot 


9T ST tT 
-ST “71 “£1 


SWIL NVAW HOIMN3SSDS SISVE SAVG G3AEHNLSIG TIWNOILVNYSLNI SAIS 


nye 
oo oo 


+ + 


Ye Wo nM] Ho +rA 
mH Ut wn 

ow 

ce 


@ 
ie) 
é 
£ 
£ 
£ 
£ 
fe) 
e) 
fe) 
ie) 
T 


mon 
eto on Vea 
7ow oo om m+ 
rt no nom aN 


£e ee Te 02 61 a gt st Las £T 
-t-4 =Te “02 “61 “81 “LT =9OT “ST aas “£1 “el 


' 
a?]=4+O HO MO 
' 

aMlzenwn +0 Ao 


AWIL NVAW HOIMN3SYS SISVE SAVG LEIND IWNOILVNYSLNI SAIS 


A 
T | anouo| BINON 
-0 
(LANOVW 4O ON3 ONINSSS-HLYON OL GSYHSISYH SV SAILISOd GSNONOSY ONISE 4 AGNV ‘OQHYVYMLSVS A ‘OYVYMHLYON X 'YIOQVN GYVMOL ZH ‘NMOO” | ‘1SV3 Q ‘AVVO 3O NV3SW 3SHL NVHI Y3LVaYHS 
ATIVOIVHSBS9OTY ANIVA ATYNOH NV SLIN3S3Y8d3yY 3YNLYVd3aG SNId Vv GQ3LVDSIONI SV YNOH 3SNO SO SGOINSd BZAISSSDONS YOS AVG 4O NVSW WOYS S3BYNLYVWdSG 3OVYESAV NVAW Bev SANIVA YVINGVL) 


€26T YV3SA SHL YOS SONVHO SITIDAD-NON YOsd GSaLDSYYOONN PollvlavaA TVNYNIG 


(4) ALISNALNI WWLOL 
GHCGNTONOD--18 FIGVL 





199 


a 
o~4 
Bag 


i?) 
3 


v1 
+ 


an 
+ + 


° 


aun Qe 
+ + 


+ 


. 


ao 
+ + 


to ro ow &FNMN ODO YM 
° 


SWIL NVAW SISV@ SAVG G3agynLsia-LSsvaT 


a 
fo} 
' 


a 
° 
+ 


+ 


co 
fo} 
+ 
oc 
fo} 
a 
om Oo 


+ 


+ + 
ae 


+ + 


nom NO AA an o 
O20" O19 OO: (O70) (6: 


+~O NA AO Oe 
oo hire oOo 090 
“M4 nonmn 


' 
' 
. ° 
One Oro “O7O O'O.  O'O OC 
' 


8T dT gt St La £T 
“aT io} t “ST =¥l 175) § =e 


AWIL NV3W NVIGINAW ,,,02T sisva SAva 11 


(LANOSVW 340 GN3 ONINSSS-HLYON OL G3YNess3SY SV SAILISOd GANOND3Y ONIAS 4 ONY 'ONVMLSVA A 'GHYVYVMHLYON X 'YIGVN GHYVYMOL ZH ‘NMOG | ‘1SV3 GQ ‘AVG 3O NV3W AHL NVHL YaLvaYu9 
ATIWSIVEYSSADTVY ANIVA ATYNOH NV SLN3S3YNd3yY 3YNLYVd3aG SN1d VY — G3LVSIGNI S¥ YNOH 3NO 4O Sadoid3sd 3SAISSSDONS HOS AVG 4O NV3W WOYS S3YHNLYVdSG ASVYESAY NV3W 3YY SSNIVA yYvainevL) 


PeE6T YVSA SHL YOS SONVHD DIIDAD-NON HOS GSLOSYYOONN NOILVIYVA TVNUYNIG 


(qd) NOILVNIT93q0 
e8 G1dvL 


dN0dd | HLNOW 





200 


at Il 
ae at dnoud | HLNOW 





° SWIL NVAW HOIMN3SYS SISVE SAVG GAEYNLSIG IVWNOILVNYSLNI SAIS 


Lb et e8°en 
os" I+ ot‘*e- 
eg°e+ 8e°C~ 
00°Ee+ 80°£- 


an 
oo 
+ + 


S059 0000 G0 
' 


+ + 
' 


+ 


+ + 


(e) 
£ 
@ 
@ 
+ 0° 
é 
T 
é 


9T St TI £T 
“ST toa Al 5 “et “el 





SAWIL NVAW HOIMN3SYS SISVE SAVOG LEIND TIWNOILVNYSILNI SAIS 


(LANOVW 4O ONZ ONIMSSS-HLYON OL G3YNNSSISYH SV SAILISOd GHNONOSY ONISZEG 4 AGNV ‘GYVMLSVA A ‘'GYVMHLYON X 'YIGVN GHYYMOL Z 'H ‘NMOCG | ‘LSV3 Cd ‘AVG 4O NVA3W 3SHL NVHL Y3LVaYHS 
ATIVOIVEESOTVY ANIVA ATHNOH NV SLN3S3ud3y 3YNLYWd3a0 SN1d VY — GSLVDIGNI SV YNOH A3NO 4O SGOIN3ad BAISSADONS YOs AVA JO NVAW WOYS S3BYNLYVd3S0 JOWVYSAV NVSW 3yvV SANIVA YVvVAIneavL) 


PEET YV3AA AHL YOS SONVHOD DIIDAD-NON HO4 GSLOSYYOONN NOILVINVA TWNYNIG 


(qd) NOILVNI193q0 
GYAN TONOD--28 aTAVL 


201 


OSs O> 
9T°O- 
60°0- 
SO °O- 
20°O+ 
To°O+ 
go°or+ 
ZU°O- 
9T*0= 
92°0- 
20 °O- 
10:i0= 


4 


20°O+ 
90°OrT 


80°O- 
9T°O- 


gf°o- 
Si0= 
Tl*O= 
£2°O- 
£e"O- 
PT°O- 
OT OF 
£0°O+ 
‘ 


SWIL 


NVAW NVICGIYAW ,,OgT SiSva SAvG GagHYynNLsiad-L1sv3a1 


OS*Or 
OT°O4 
£T°O- 
92°Or 
Sz*or 
82°Or 
Te "0+ 
et" or 
Te"Or 
ys‘ot+ 
92°0= 
Té"O+ 
‘ 


Nal 


dN0¥d | HLNOR 





2 


20 


@f°O- GEI0- 88°O- e£°O- Ff°O- 8F°0- 
98°O- Ff°O- 82°0- G6T"O- 4T°O- Teé*o- 
St°O= gerO= e£°0- Te"0- se"0- SE"O- 
Ze"O-  pe"O- 8Z"O- BZ"O- f8°0- 6z°0- 
0@0- 0"0- Og*°0- 6I°0- TT*O- 80*O- 
42.0" eS70> =£2-.0- 8 18°0-m.8210- 61"07 
6E°0- 9b°O- OF'O- OF'O- Sz*O- LT*O-, 
BL°O- £2°0- BE'O- E"0- OF'O- OF*O- 
Og*0- Le'0= Of°0=  O6*0=- gz"0-/ BT *o- 
6Z"0- €€°0 OF'0- 4¥*0- OS*O- 9F*0- 
¥O"O- 60°0- ST"O- ¥E"O- 9T"O- OTO- 
St"O= ‘Se"0= .¢e-0=" £e°0= 6270-" ‘91 *0- 
; ; 


ve £2 ee Te 02 61 81 ZI 9T Sst 
“£e ee “Te -02 “61 81 “aT =9T =SE =r 





AWIL NVAW NVICGINSW ,,02T Sisv@ SAVd 11V 


(LANOVW 3O GN3 ONINSSS-HLYON OL G3YNYRISY SV SAILISOd GS3NONO3SY ONISZS 4 GNV ‘GYYMLSV3 A ‘'CYVYMHLYON X 'YIOVN GYVYMOL ZH NMOC | “1SV3 qd ‘AVG 3O NW3W 3HL NWHL Y3aLVaYo 
ATIVOIVEYSSOTV ANIVA ATHYNOH NV SLN3S3Yd3ay AYNLYVWdaG SN1d VW GQ3LVDIQNI SV YNOH S3NO SO SGOIYN3d BSAISSSDONS YOsS AVA 4O NVWEW WOYS S3AYNLYVdS0 AOVYESAV NVAW 3YvV SANIVA YVINeVL) 


$26T YVSA SHL YOS AONVHO DITDAD-NON YOsS GALDAYYOONN NOILVIEVA TWNYNIGC 


() NOILVYNITONI 
£8 ATGVL 


ve 
“ce 


sc°or 
06°Ct 
9é°O+ 


ot 


ee"or 
oe "ot 
20°O+ 
20°O- 
St*o+ 
90 °0- 


‘ 


£2 ee 
22 =e 


(LANOVW JO GN3 ONINASS-HLYON OL G3YN3ARY SV AAILISOd QANOND3Y ONISS 4 ONV ‘OYVMLSV3 A ‘QYYVMHLYON X YIQVN GYHYVMOL Z ‘'H NMOO | ‘1SV3 GQ “AVG 3O NV3SW 3HL NVHI YSLV3aYuS 


ATIVIIVEBSOTY ANIVA ATHNOH NV SLN3S38d3ay BYNLYVd3aG SN1d Vv G3aLVSIONI SV YNOH 3NO 3O SGOINSd AZAISSBDONS YOs AVG JO NV3SW WOXS S3BYNLYVdAG 3SOVYSAV NVAW 3YV SANIVA YVINEeVL) 


o£ °Ot 


os*ct 
Ce "C+ 
60 °O+ 


$0 °O- 
92°0~ 
6£°O+ 
90:50= 
SO"0= 
22°O+ 
£8°Or 
se°tt 
£0°O+ 
£Por 
ée°or 
Sv‘otr 


Te 
“02 


PL°Or 
610+ 
8T'O+ 


02e 
“61 


61 
“81 


80°O- 
10 "0= 
bo"ot 
vt*o- 
61°O- 
10°04 
S0°O- 


ce 
vl 


80 
ov 


00 
TT 


oT 


SO 


“O- 
‘o- 
‘O- 
*o- 


0 


‘o- 


‘o- 
“O= 


pest 


Og70= 
TS" 
ve*o- 
’9"0- 
Oz*O- 
86°O- 
82 °O- 
20 "Ot 
gb°o- 
04°07 
BE °T- 
29°O- 
T8°O- 
TS*0= 
or‘o- 
28°0O- 
‘ 


9T Sst tT £l el It 
=St =vt “Et =e. =(T =OF 


gt ST 
“ST =P 


ot 
“6 


+ Oe Oe 
o£*o- 
6T°0- 
Ot*or 
£T°oOr 
£0°0- 


80 °O+ 
Te."0= 
TS°O- 
6T°O- 
£e°0= 
2e0= 
al Oh 
9T.0= 
6T*O* 
60°O+ 


£t*o= 
eUS0= 
OF O= 
et°or 


e2°Or 
oe*Ot 
9f°O+ 
82°0- 
09°0- 
8T°o- 
So*O- 
8f°O- 
SZ°O- 
92°O+ 


ee°Or 
80°O+ 


SWIL NVAW HOIMNASYS SISVE SAVG L3EIND IVWNOILVNYALNI SAIS 


90 °O+ 


£g"O- 
2e°or 
To*ot+ 


YVSA SHL YOS SZONVHD DIIDAD-NON HOS GSLOFYYOONN NOILVIEVA TWNYNIG 


() NOILVNITONI 
CACNTONOD--e8 ATAVL 


8T"ot 


ee 07 
ge°or 
6£°O+ 
92°O+ 
sg°or 


ge*ot 
v0 "O+ 
6T"0- 
b2°0- 
re°0* 
6T°O- 
oft 
T2*O+ 
1t‘0- 
2e"0+ 


20°O+ 
8e*or 
yT'O- 
SESO= 


dNOud | HINOW 





203 


TABLE 84 


INTENSITY (H) 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1924 


HORIZONTAL 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY. D EAST. 


120 MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120° MERIDIAN MEAN TIME 
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MONTH] GROUP 


TABLE 84--CONCLUDED 


INTENSITY (H) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1924 
(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED — A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


HORIZONTAL 


1 DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY. D EAST. 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 
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TABLE 85 
NORTH COMPONENT (X) 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1924 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING-RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR 


| DOWN, H 


GREATER THAN THE MEAN OF DAY. D EAST 


120° MERIDIAN MEAN TIME 


ALL DAYS BASIS 





120™ MERIDIAN MEAN TIME 


TEN LEAST-DISTURBED DAYS BASIS 
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TABLE 85--CONCLUDED 


NORTH COMPONENT 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1924 


X) 


( 


A PLUS DEPARTURE: REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


OF ONE-HOUR AS INDICATED 


PERIODS 


UCCESSIVE 


| DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EA 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FCR 


TWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


Ss 


GREATER THAN THE MEAN OF DAY. D EAST. 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


MONTH | GROUP 
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TABLE 91 
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TABLE 92 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1°25 


(X) 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


Ww 
= 
E 
Zz 
< 

(Fy ul 

FE W = 

< = 

Q = Zz 

9 x 

Z z a 

é S < 

Oy) Ww ita 

< s W 
= 

« 

3 Z x 

we | Q re 

Ye iva a 

ise wu 

as s 

w 

vO 

oY =z 

ow fo} 

aQ a 

fe} a 


ALL DAYS BASIS 


oy) 
7) 
< 
oO 
a) 
> 
< 
a 
Q 
W 
oO 
x 
=] 
= 
o 
a 
E 
i) 
< 
WwW 
= 
z 
W 
E 


| DOWN. H. Z TOWARD NADIR. X NORTHWARD. Y 


DAY. D EAST. 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIC 
GREATER THAN THE MEAN OF 


MONTH | GROUP 
MONTH] GROUP 





TABLE 92--CONCLUDED 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1925 
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TABLE 98 


HORIZONTAL 


INTENSITY (H) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1926 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR, X NORTHWARD. Y EASTWARD. AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF. MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
GREATER THAN THE MEAN OF DAY. D EAST 


120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120°4 MERIDIAN MEAN TIME 
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TABLE 99 


NORTH COMPONENT 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1926 


(X 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY. D EAST, | DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120° MERIDIAN MEAN TIME 
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ABLE II9--CONCLUD 
HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 19 


T: 
(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
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TABLE I20--CONCLUDED 


NORTH COMPONENT (X) 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1929 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
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TABLE 126 


(H) 


INTENSITY 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1930 


(TABULAR VALUES ARE MEAN AVERAGE DERARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERICOS OF ONE HOUR AS INDICATED 


HORIZONTAL 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


DOWN. H. Z TOWARD NADIR. X 


GREATER THAN THE MEAN OF DAY. D EAST. 


120° MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH] GROUP 


120° MERIDIAN MEAN TIME 
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TABLE 127 


NORTH COMPONENT 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC: CHANGE FOR THE YEAR 1930 


(X) 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H Z TOWARD NADIR. X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
GREATER THAN THE MEAN OF DAY. D EAST, 


120" MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120 MERIDIAN MEAN TIME 
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TABLE 133 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1931 
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| DOWN. H. Z TOWARD NADIR 
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120" MERIDIAN MEAN TIME 
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c )Phirty days only 


and 17 to 30 
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wenty-nine days only — November 1 to 15, 
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a)Twenty-nine days only — March 1 to 16, and 19 to 31 


a@)Twenty-nine days only — October 1 to 20, and 23 to 31 


120™ MERIDIAN MEAN TIME 


TEN LEAST-DISTURBED DAYS BASIS 


MONTH] GROUP 





TABLE 133--CONCLUDED 
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DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1931 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
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INTENSITY 


HORIZONTAL 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD. AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY, D EAST. 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 
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TABLE 134 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1931 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


(X) 


©) thirty days only — August 1 to 5, and 7 to 31 






A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 
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TABLE 134--CONCLUDED 
NORTH COMPONENT (X) 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1931 
(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED — A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


1 DOWN, H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY. D EAST. 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


a)mree days only — June 5, 15, and 25 
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a)Four days only — November 5, 6, 8, and 26 
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TABLE 140 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1932 


INTENSITY (H) 


— A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY, D EAST, 


120" MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120™ MERIDIAN MEAN TIME 
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December 1 to 4, and 7 to 31 


4)twenty-nine days only 
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MONTH] GROUP 





TABLE I40--CONCLUDED 


INTENSITY (H) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1932 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED - 


HORIZONTAL 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


GREATER THAN THE MEAN OF DAY. D EAST, | DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


@)rour days only — December 7, 12, 21, and 23 
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TABLE I4I 


NORTH COMPONENT 


(X) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1932 


DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


A PLUS 


INDICATED 


AND F BEING 


NE HOUR AS 


OF 


RIODS 
HWARD, Y EAS 





SUCCE! 


FOR 


NADIR, X 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY 


MAGNET) 


TO NORTH-SEEKING END OF 


REFERRED 


KONED POSITIVE AS 


REC 


oO 


STWAR 


NOR 


N 


H. Z TOWARD 


| DOWN 


GREATER THAN THE MEAN OF DAY. D EAST. 


120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH] GROUP 


2)-wenty-nine days only — December 1 to 4, and 7 to 31 


120™ MERIDIAN MEAN TIME 
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MONTH] GROUP 





TABLE I4I--CONCLUDED 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1932 


) 


(X 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN, H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED - 


GREATER THAN THE MEAN OF DAY. D EAST, 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


MONTH | GROUP 


a)rour days only — December 7, 12, 21, and 23 
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TABLE 147 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1933 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


H) 


( 


INTENSITY 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


120° MERIDIAN MEAN TIME 


| DOWN. H. Z TOWARD NADIR. X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 
ALL DAYS BASIS 


GREATER THAN THE MEAN OF DAY, D EAST 


MONTH | GROUP 


120° MERIDIAN MEAN TIME 
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TABLE 147--CONCLUDED 


INTENSITY (H) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1933 


HORIZONTAL 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY, D EAST, 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


MONTH] GROUP 
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TABLE 148 


NORTH COMPONENT 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1933 


(X) 


— A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY. D EAST. 


120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120° MERIDIAN MEAN TIME 
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TABLE 148--CONCLUDED 


NORTH COMPONENT (X) 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1933 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


— A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


GREATER THAN THE MEAN OF DAY, D EAST, | DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


MONTH | GROUP 
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TABLE I54 


HORIZONTAL 


H) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1934 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


( 


INTENSITY 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


120™ MERIDIAN MEAN TIME 


| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 
ALL DAYS BASIS 


GREATER THAN THE MEAN OF DAY. D EAST, 


MONTH | GROUP 


120° MERIDIAN MEAN TIME 
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TABLE I54--CONCLUDED 


INTENSITY (H) 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1934 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED — A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


HORIZONTAL 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 
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TABLE I55 


NORTH COMPONENT 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1934 
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END 
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TABLE I55--CONCLUDED 


NORTH COMPONENT 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1934 


(X) 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY. D EAST, | DOWN, H. Z TOWARD NADIR, X NORTHWARD. Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 


MONTH} GROUP 
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TABLE 158 


F) 
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INTENSITY 


TOTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1934 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 
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120 MERIDIAN MEAN TIME 


GREATER THAN THE MEAN OF DAY. D EAST, | DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 
ALL DAYS BASIS 
TEN LEAST-DISTURBED DAYS BASIS 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
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TABLE I6I 


HORIZONTAL 
DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1935 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 
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INTENSITY 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


| DOWN. H, Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


GREATER THAN THE MEAN OF DAY. D EAST, 


1207 MERIDIAN MEAN TIME 


ALL DAYS BASIS 


120 MERIDIAN MEAN TIME 
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TABLE I6I--CONCLUDED 


INTENSITY (H) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1935 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


HORIZONTAL 


— A PLUS DEPARTURE REPRESENTS AN HOURLY VALUB ALGEBRAICALLY 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 
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| DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


D EAST, 


GREATER THAN THE MEAN OF DAY, 


MONTH] GROUP 
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TABLE 162 


NORTH COMPONENT 


(X) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1935 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


GREATER THAN THE MEAN OF DAY. D EAST, | DOWN. H. Z TOWARD NADIR. X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


120™ MERIDIAN MEAN TIME 


ALL DAYS BASIS 


MONTH | GROUP 


120™ MERIDIAN MEAN TIME 
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MONTH] GROUP 


TABLE I62--CONCLUDED 


NORTH COMPONENT 


(X) 


DIURNAL VARIATION UNCORRECTED FOR NON-CYCLIC CHANGE FOR THE YEAR 1935 


A PLUS DEPARTURE REPRESENTS AN HOURLY VALUE ALGEBRAICALLY 


1 DOWN. H. Z TOWARD NADIR, X NORTHWARD, Y EASTWARD, AND F BEING RECKONED POSITIVE AS REFERRED TO NORTH-SEEKING END OF MAGNET) 


(TABULAR VALUES ARE MEAN AVERAGE DEPARTURES FROM MEAN OF DAY FOR SUCCESSIVE PERIODS OF ONE HOUR AS INDICATED 


GREATER THAN THE MEAN OF DAY. D EAST. 


FIVE INTERNATIONAL QUIET DAYS BASIS GREENWICH MEAN TIME 
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FIVE INTERNATIONAL DISTURBED DAYS BASIS GREENWICH MEAN TIME 
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TABLES 166-777 


HOURLY MEAN VALUES OF DECLINATION, HORIZONTAL INTENSITY, 


AND VERTICAL INTENSITY, 1919-1935 


CONTENTS 


Hourly mean values of declination, 
horizontal intensity, and vertical intensity 


Year Table Page 
1919 . . . . 166-201... . 371 
1920... . 202-237 . .. . 407 
1921 . . . . 238-273 . . . . 4438 
1922... . 274-309 . ... 479 
1923. . . . 9310-345 .... £515 
1924... . 346-381 ... . 5651 
1925; . = 2 s- 382-417" .. - 37. 587 
1926... . 418-453 . . . . 623 
1927 . . . . 454-489 . . . . 659 
1928 . . . . 490-525 .. . . 695 
1929... . 526-561 ... . 731 
930°. 5. =. 562-597 < 2.92 . ~ 76m 
1931 . . . . 598-633 .. . . 803 
1932... . 634-669 ... . 839 
1933... . 670-705 .... 875 
1934... . 706-741 .... = Qi1i1 
1935 . . . . 742-777 . 2... 947 
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Table 778. Principal Magnetic Disturbances 





Dat Beginning | Duration | Relative 
oe G.M.T. hours | intensity 








1922 h m 

Jan 3 18 13 54 1¢ Feb 12 Onn. 144 1 
Jan 12 23 23 25 1 Mar 12 24 cas 24 1 
Jan 14 0 56 24 1 Mar 14 6 02 30 1 
Jan 31 10 43 134 1 Apr 22 (4) ... 200 1 
Mar 192 16 96 1 May 6 (4) ... 120 1 
Mar 27 (17)b 106 1 July 26 13: ass 132 1 
Apr 6 7 O51 64 1 Aug 11 ot ete 110 1 
Apr 16 12 216 1 Sep 7 1)" 235 24 1 
May 1 22 55 121 2 Sep 14 0... 60 1 
June 2 10 00 24 1 Oct 4 24... 150 1 
July 1 13 14 83 1 Oct 30 1B. 2; 102 1 
July 17 5 15 24 1 1923 
July 22 12 36 1 Jan 29 T5 ves 33 1 
Aug 11 6 06 37 2 Feb 25 1 13 95 1 
Aug 18 20 55 48 1 Mar 24 8 45 75 1 
Sep 2 12 22 36 1 Apr 20 9 36 105 1 
Sep 18 0 08 60 1 May 17 2 84 1 
Sep 24 ( 7) 24 1 June 12 22 26 65 1 
Oct 1 16 11 32 2 July 10 0 36 48 1 
Oct 3 ( 6) 22 ae! Aug 6 7 09 29 1 
Oct 4 4 28 25 1 Sep 26 4 02 48 1 
Oct 5 5 53 36 2 Oct 14 2 00 94 1 
Oct 22 3 07 59 1 Oct 31 (18) 62 1 
Oct 26 14 37 24 1 1924 
Nov 4 9 16 12 1 Jan 29 5 27 43 2 
Dec 14 6 54 2 Apr 24 21 36 51 1 

1920 May 21 5 58 78 1 
J 11 13 10 21 1 June 9 14 13 70 1 
Feb 15 (12) 72 1 June 18 6 58 58 1 
Mar 4 11 39 60 2 Sep 4 5 48 104 1 
Mar 14 12 52 45 1 Oct 22 22 28 62 1 
Mar 22 9 10 71 2 1925 
Apr 4 7 60 1 May 3 22 26 50 1 
Apr 15 0 33 1 June 13 4 54 24 1 
Apr 30 (22) — 3: 72 1 June 24 14 22 1 
May 13 0 21 84 1 July 25 ay 79 1 
June 9 (22)... 60 1 Aug 6 8 53 87 1 
July 15 12 13 I Aug 22 12 24 1 
Sep 3 4 54 1 Sep 1 17 46 23 1 
Sep 8 (12) 84 1 Sep 13 19 46 96 1 
Sep 22 2° 15 24 1 Sep 21 2 16 14 1 
Sep 27 22 55 73 1 Sep 24 1 22 1 
Oct 22 17 150 1 Oct 3 22 41 312 1 
Nov 26 12 56 24 1 Oct 20 11 #17 133 1 
Dec 4 5 03 55 1 Nov 8 (18) 72 1 
Dec 25 10 04 86 1 Dec 6 72 1 

1921 Dec 27 14 49 48 1 
Jan 16 5 40 1 1926 
Mar 14 10 56 1 Jan 11 ) ee 160 1: 
Mar 21 15 35 41 1 Jan 22 15 35 32 1 
Apr 12 1 38 85 1 Jan 26 16 18 128 2 
Apr 18 14 31 19 1 Feb 10 5 48 150 1 
Apr 28 19 26 29 1 Feb 17 12 ix. 18 1 
May 12 6 11 1 Feb 23 16 25 32 2 
May 13 13 09 91 3 Mar 5 10 04 38 1 
May 19 20 04 13 1 Mar 9 Do aoe. 29 1 
May 20 14° 33 46 1 Mar 17 21 04 27 1 
June 3 10 44 32 1 Apr 14 13 52 82 2 
Aug 3 2 16 1 May 3 21 14 123 1 
Sep 2 1 19 1 May 10 2) cans 80 1 
Oct 8 7 ae 30 2 June 1 11 10 24 1 
Dec 11 1 19 192 1 July 28 1 es 12 1 
Dec 27 (12) 36 1 Sep 8 Qi. iat 100 1 

1922 Sep 14 8 46 72 1 
Jan 24 2 ans 94 1 Sep 19 (18) ... 72 1 


aNot recording from Feb. 18 to March 7, 1919. Beginning times in parenthesis are 
only approximate. ©1, Moderate intensity; 2, great intensity; 3, very great intensity. 
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Table 778. Principal Magnetic Disburbances--Concluded 


Date Beginning |Duration | Relative 
a G.M.T. hours | intensity 






Relative 
intensity 





1926 h m 1930 h m 
Oct 13 19 25 68 2 Apr 19 ( 7) 120 1 
Oct 24 6 24 48 1 May 3 140 1 
Nov 28 Osa 72 1 May 11 a 24 1 
1927 May 16 (4 168 1 
Jan 4 20 09 28 1 May 30 15 129 1 
Jan 7 10 26 38 1 June 12 0 44 60 1 
Jan 24 23 41 48 1 June 16 1 eee 23 2 
Feb 9 16 57 i8 1 July 9 14 54 81 1 
Mar 8 7) ee 44 1 July 24 16 36 50 1 
Mar 16 (2). 48 1 Aug 5 Heh 96 1 
Mar 26 Oger 144 1 Aug 21 16) 24 1 
Apr 13 23 «48 28 1 Sep 3 0 96 1 
Apr 23 DS Sexi 53 1 Sep 18 8 50 39 1 
May 5 On Sass 24 1 Sep 29 OO ve Ot 1 
July 21 21 04 26 2 Oct 3 O° as 24 1 
Aug 19 13° ee. 55 2 Oct 17 Si we 21 1 
Aug 29 0 O01 90 1 Oct 25 (1D)" ces 60 1 
Oct 12 10 26 38 2 Nov 4 — 112) 1 
Oct 22 6 40 41 2 Nov 23 (20) 78 1 
Dec 13 Bee 64 1 Dec 3 07 47 1 
1928 1931 
Jan 27 2 15 20 1 Jan 24 4 30 68 1 
Mar 11 Sa. 24 1 Feb 24 4 15 68 1 
May 10 12.45 228 1 Apr 19 WAP ene 30 1 
May 27 ol. Weg 54 1] June 1 15 30 32 1 
June 12 ae 68 1 July 23 3 22 93 1 
June 22 (8) ... 66 1 Aug 20 1 hiPereceac 40 1 
July 7 23° 15 19 3 Sep 30 10 62 1 
July 21 12 36 1 Oct 12 14 28 1 
Aug 4 17 +07 30 1 Oct 29 lig eee 41 1 
Aug 25 23 69 1 Nov 26 11 08 37 1 
Sep 3 2 22 1 1932 
Sep 7 13 46 82 1 Feb 3 5 43 1 
Sep 18 15 43 26 1 Mar 2 8 72 1 
Sep 24 16 23 32 1 Mar 28 12. One 324 1 
Oct 18 7 25 65 2 Apr 22 5 28 125 1 
Oct 24 17 52 66 1 May 29 lil Eee 32 1 
Dec. 5 16 18 32 1 Aug 27 AY bets 68 1 
1929 Sep 6 2. 1% 18 1 
Feb 16 23 29 1 Oct 14 17 46 25 1 
Feb 26 19 22 44 1 1933 
Mar 11 13 54 58 2 Feb 19 10 206 1 
Mar 15 8 33 58 1 Apr 30 16 28 34 1 
Mar 20 15 57 1 July 23 9 41 30 1 
Apr 15 (22) 26 1 Aug 5 ( 6) 31 1 
May 23 vale 22 1 Sep 8 21 23 21 2 
July 14 (16) ... 72 1 1934 
July 31 21 O7 35 1 Mar 4 14 34 1 
Sep 6 23 «36 22 1 May 18 ¢ eee oe 1 
Sep 9 aS iG 180 1 July 30 3 18 12 1 
Sep 21 22 48 1 Sep 24 Cites: 46 1 
Oct uf OF s:. 72 1 Dec 3 20 20 1 
Oct 16 11 13 26 1 1935 
Oct 19 (0) ... 24 1 Jan 27 14 50 33 1 
Nov 3 oe 96 1 Feb 13 GY ere 36 1 
Dec 3 12 06 96 1 Mar 13 34 as 87 1 
Dec 16 11 35 48 1 Apr 9 1 30 94 1 
Dec 22 (0) %.. 36 1 May 20 Die Mes 14 1 
1930 July 7 21 08 43 1 
Jan 3 8 09 130 1 July 24 20 34 28 1 
Feb 12 + ae 7, 1 Sep 11 0 ; 30 1 
Mar 11 20... 28 1 Sep 25 Qo% see 18 1 
Mar 24 (G2)ee. 24 il Oct 24 6 38 8 1 
Apr 6 J5*) 3s 144 1 
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FIGURES 34-251 


REPRODUCTIONS OF MAGNETOGRAMS SHOWING SELECTED MAGNETIC STORMS 
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FIGURES 252-268 


CURVES OF MAGNETIC DIURNAL VARIATION, ALL DAYS, 1919-1935 
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FIGURES 269-285 


HODOGRAMS SHOWING INTERRELATION OF DIURNAL VARIATION IN INCLINATION (1), 


HORIZONTAL INTENSITY (H), AND VERTICAL INTENSITY (Z), 1919-1935 
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